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Turtox stocks include 


Hundreds of Human Skulls 


We import thousands of human skulls, and our Chicago osteology 
laboratory usually has from 300 to 500 skulls in stock. The following care- 
fully selected grades are available: 


14823 Human Skull. Unusu: good dentition of 30 to 32 teeth. TI i selected sku 
vell sh iped and with al il pr es and turbinate ntact. Espe useful nstruc 
t1or I medical and dental schools S85.00 
148232 Human Skull-Muscles. A first quality skull with complete dentition. The variou 
iscle areas are marked in colors to show origins and inserti« mach area named. 
ind the n arKingS appear on potn s des or the sk il] Sp. yed th colorle lacque!l fo 
greater p anency 104.00 
14824 Human Skull. A_ well-bleached skull of Medi School quality th average 
dentitio1 65.00 


148240 Human Skull. A good skull for general study and 


U 
skulls are of rst class quality, but the calvarium has beer rougniy cut mn autopsies 
that ear not he sold fi t ¢laSS mate il Dent tio?) renera To cood 
“4.00 
14845 Human Foetal Skull. A foetal skull, about full term. Cleaned and bleached. Very 
excel ent a 1.50 
148455 Human Foetal Skull. A good skull, but not of perfect qualit No. 14S845_ 27.50 


GENERAL BIOLOGICAL SupPpPLY HousE 


TU 


8200 South Hoyne Avenue, Chicago 20, [linois 


G The Sign of the Turtox Pledges Absolute Satisfaction 


| | 

| 


TABLE OF CONTENTS 


THE AMERICAN BIOLOGY 


TEACHER 
\ f Biology 
‘ ho« year fror oO be 
paid at Danville Tllime 
Publication Office—Interstate Press, 19 N. Jackson St. 
Danville 
AT K LIN¢ ( nat S 
I Ir 
ill t ffici edi 
r—MURIEL BEUSCHLEIN, 6431 S. Rich- 
I 
and notices of change of addres 
Secretary-Treasurer, PAUL WEBSTER 
~ Rrva Ohio. Correspondence concerning 
the Managing Editor 
bershiy lin sul riptior $6.00 8 
Journal, $6.00 individual copies $.80; outside 


embership, $2.00 


Special Issue! 
\ bonus issue of ABT for all NABT mem- 
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Better Preserved Material ls Now Available for Lung and | 
Heart Studies 


\ 
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1) 
The lung and heart together which we call the light is excellently portrayed in material pre 
pared trom oung lambs. The lungs are well embalmed ind thie entire specimen Is well | 
preserve 1 in formalit 
Each in less than aozen 1o0ts 
Fifty ..8 60.00 


You may want the lungs and trachea separate from the heart. In that case you can 
order them separately or you can order lungs or hearts whichever you desire. 
The Plain Sheep H 


Individualls packaged 


eart 


I ind quart gla 
= | 
O¢ each, $5.00 per doze Fittv tor $20.00. $39.00 1 } 1 l 
Bulk packaged in wide mouth galton jai 
10¢ each, $4.00 per dozen, Fifty for $16.00, $31.00 per hundr 
The Lungs and Trachea of the Sheep 
he b ind well preserved. Each in less than dozen lots 50¢, $5.00 per doze: 
Fifty for $20.00, $39.00 per hundred 
Any of the bove des ribed specimen mate rials can be h id in a fresh fr en condition delivered 
to you fresh anywhere in the Continental United States. Specime terials that are fresh 
25% more than preserved specimens 
( tainers ind shippi rges are extra ind I] be idd if 1 


MATERIAL CARRIES A 100% GUARANTE! 


BIOLOGICAL RESEARCH PRODUCTS CO. ; 
243 West Root Street, Stockyards Station 
Chicago 9, Ill. 
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Problems of Content and Level* 


BURR RONEY 


University of Houston, Houston, Texas; Director, Secondary School 
Biological Sciences Film Series of the AIBS 


In che 


yrocess of trying to prepare me to 
reach this AIBS Film Series course, the con- 
sultants have put me through a most unusual 
series of Obviously the consultants 
id to go through the meetings too, and we 
have had some side effects on 
he field of there have been some 
ted cases of “intellectual cross-fertili- 
\lore than once Ive had the 
world’s idiot 
in the field of ey—just from listening to 
the things I didn’t know about the field, from 
particular part of that field. 


seminars. 


nay already 
biology 
pce 
vation 


| hope. 


ensation of being the biggest 


biology 


the experts in 


But 1 self-respect was often saved, just at 
ie last moment, by having one of the experts 
ook at another with surprise and say, “Well— 
I'll be darned—/ didn’t know THAT!” Who 
nt perhaps the broad science of biology 
ill have gained just from having the experts 
set together and talk to each other about 
eir fields—and biology. 
Now | would like to speak about a few of 


e problems that I face with respect to the 
and Jevel of content. 

what lo select and the level of 

many, many Some 

practical problems, and some are so 

that they involve every 


pre and convictions about teach- 


Decisions on 


involve issues. 


pproacn 
coreti 1 


aspect of 


let me name just a few and 
about each. 


carning. 
ne brief comments 
Who and what is “the 10th grader?” 
Where is he when he take 
Where is he “culturally”—if 
What is his biological 
What is his ca- 
bears on 


comes tO 
logy? 
word? 
maturity > 
this 


it’s the 
nd mental 
pacitv? Because all 
Where do we begin? and 
What do we select ~(or, should we try 
give him everything )? 


| ticle is the second half of a speech delivered 


t NABT-AIBS Symposium, STREAMLIN 

ING BIOLOGY, at Chicago, December 28, 1959. Dr 
Roney t described the general history, saaiianaeiel 
tion of the AIBS Film Series. Further 

Ol on on that project may be had by writing 
\IBS Film Series, 2000 P Street, N.W., Washing 


First—where is the 10th grader? He's so 
varied that it’s a mistake to try to generalize 
too much, but I think that among , the prob- 
lems we must face are these: 

1. In general he has reached the age of 
fifteen or sixteen and finished 10 ve: ars of 
schooling without any predictable amount of 
science in his background—and if he has any, 
it’s usually appallingly inadequate. How he 
got this w ay Is not my problem at the moment. 
I'm just trving to figure out where we start. 
And even if he has had some science, it’s not 
apt to include much valid biology—because 
he lives in, and we live in, a culture that’s 
loaded down with superstitions, with beliefs 
and prejudices about other living organisms, 
and about man _ himself. The teaching of 
biology is still restricted by the walls of 
supernatur: alism that surround man—the high- 
est wall—and surround other living organisms 
ro a lesser extent. 

The path of least resistance then leads us 
to emphasize the socially less sensitive phy sical 
sciences in the student’s e: arly training and to 
avoid some of the major facts of ‘biology. 
This may even be among the reasons why 
some people feel that biology should always 
come after physics and chemistry. My own 
opinion is that enough physical science can 
he taught along with biology to lead a student 
toward an understanding of biology itself. 
\s I will say again later, because understand- 
ing consists of ‘relationships between facts of 
experience, no one set of facts about physical 
promotes understanding of biology 
with the facts ‘of 


science 
unless considered along 
biology. 

here is little or nothing in the knowledge 
of the phy sical sciences that iv itsel| gives any 
insight into organisms. The physic: al sciences 
are major biology, but we have to 
teach biology as biology, anvw ay, sooner or 
later. 

So, for 


tools of 


whatever reasons, 10th graders are 


without much background science in 
eeneral, and know even less about biology 
than they do about the physical sciences. 


However, all the evidence that I can find, 
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and our testing experience with our early 


films, indicates that a tenth grader will react 


quickly and favorably to the presentation of 


biology as a dynamic and experimental study. 


\lyv conclusion is that we have to be very 
careful not to mistake the 10th grade student’s 
and background about 


science 1n general and biology 


lacR 


gy in particular 
for a lack of capacity to understand when the 
teaching of biology 
taught. He’s 


gy begins and is properly 
handicapped, but primarily he’s 
many that 
etarded state; lack of ability 


untried. There are factors Cause 
his scientifically 
1S tf one of them. 


Practically, in our trying to work out the 


at the beginning of this 
little in the way 


ot ipproach 


course, we're assuming very 
ground, but we are also trying ot to 


waste film time on material of extreme sim 


plicity that can be part of the student's prepa 


ration, because there are texts, study guides, a 


teachers n nual, ind a laboratory that should 
70 along with the films. 


Of course, many of the standard comments 


made about aptitudes and interests of 10th 
grade students are, as you know far bette: 
strange umples of logic. hear that 

th graders are too interested in sex at that 
ie to be interested in biology! And, that | 
shouldn't introduce very many new words; 
though words are supposed to be acquired 
wt the 10th grade age quite easily and much 
more easily than ideas! I've heard also that 
few students in Ith GI ide have science apti 


tudes, that most of them are more oriented to, 


or apt, in matters of language, and that these 


students have trouble with sci 
ence because of its technical vocabulary. At 


how 


ondet 


point, | begin to much 
invbod ( knows about 10th e@raders and 
\ tie ( 1 learn 
I'd like to repeat: Let’s be careful wot to 
j 
Ou ick Of information about the possibi 
ormuance of these students with their actiai 
thi 4 Lh | li | 
O Nat avDility Is probably greatel 
than we've ever given them a chance to show. 


begin 


Let's consider now the problem of 
ning the te 


iching of biology without having 


mucl tO count on in the preparation ot l 


student. Even here we have a problem. 
better if 


under 
first, and, in turn, 


Cells are understood one 
stands a little | 


biochemistry is better understood if one knows 
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a little biophy sics, and both biochemistry and 
biophysics are understood best if one knows 


something about cells first! 


under- 
stood if some other TOpic 1S learned first. I his 


here’s no that is not better 


gives me a clue to the nature of understand- 


ing. Apparently we are described as having 


understanding, and feel that we have it, when 


items of information can be related to other 


items of information. It would appear then 


that the way to start. is to begin anywhere. 


and to present a pattern of related items of 


first at a relatively sunple level. 


but in the whole pattern; then soe relation- 


ships will be learned and some understanding 


will result. 


Of course, all we do when we learn to 


understand ore is to @o over the same pattern 
again, and then again, each time increasing the 


ot items and the miplexity of the 


pattern of relationships until we feel that we 


understand wore and in greater depth. 1 think 
that we, therefore, always start. not with a 


single first item. 


facts which can be introduced in any numbe 


but with a Pattern of related 


eventually, the pattei 


Of Ways, as as, 
emerges. | must admit that | pay lictle atten 


tion to questions about why [| didn’t start at 


one point rather than another, or to comn 


how 4 ( background 1S needed to 
really understand given topic. What [Pn 
more interested in knowing, when all the main 
facts of a given pattern are in, no matter 
where | started het] thr relatiol hip 


Understanding” is often used as though it 


absolute | wonder Who 


stood fol 


understand 


OY OF ¢ 


lo me, it is more effective teaching to pre 


sent, for exan ple, the entire pattern of energy 


release in cell respiration four or five times, 


Starting with a re tively sun ple version of the 


pattern and each time iddine a little more to 


it. it is better to do that than to isolate each 


part of the pattern ind discuss it in great 


detail. 
I he problems of level, of sin plicity, ind of 


selection of Content now arise, very appropri 


There are just a few comments I'd like 


that bea 


itely. 
to make 
Kirst, 


Material 


on these problems 
in biology we include a diversity of 
that of all the physic 1 


togethe \ ct the 


as @reat as 
sciences put subject 1s 


weighted in curricula as though it were the 


th 

rt 

A 

bi 

) 
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equiv: alent of only physics, or only chemistry, 
geology. Our problem of selection is, 
therefore, very great—greater than it should 
be. However, this may, in the long run, be 
vood for us as biologists, because it forces us 
to try to answer some difficult questions about 
fundamentals, questions we might dodge, or 
lose sight of if we had two or three vears of 
biologic al sciences available during which we 
could ride our specialized hobby horses to our 
It was interesting to me that 
» number of our consultants admitted that 
our meetings expecting much 
be spent in hair-splitting and 
That such did not 


or only 


hearts content. 


they arrived 
of the time 


intra-specialty wrangling. 


happen was at least yartly the result of the 
fact that didn’t have all the time in the 
vorid to indulge our pet theories. When 
asked. ““What are the most important basic 


ind ideas on this topic that can be pre- 
everyone got 


facts 
sented in 12. half-hour 
down to igreement on fundament: ils 1 ina very 


films?” 


short tiie. 


But there’s more to the problem than just 
eC) the biological sciences are all grouped 
under one heading. ‘Teachers have several 


times Commented that there’s so much more 
to learn now than there used to be, how can 
we ever expect to get it all into one course? 
One answer to this involves the fact that we 
learning, and then un 
earning, and relearning, and all the theories, 
have had to go 
history of science, 
fundamentals of what's actually 
gy today. I submit that it 
learn that the world is flat, 


confuse all the 
ind revised theories we 
through, and the whole 
vitl the 
known about biology 


necessary 


before one learns that it’s round; it isn’t 
necessary to learn that an atom was once 
thought to be solid, before it’s discovered not 


to be solid; it isn’t necessary learn that it 
is difficult to define the term protoplasm, and 
to spend a lot of time trying to do so, before 
actually the word has no use, 
are really talking about are 


cells; it isn’t necessary to learn inaccurate and 


ve explain that 
ind that what we 
misleading “equations” for photosy nthesis and 
respiration when we know they aren't equa- 
and that to call them equations 
\We can teach our students 
what it took us a long time 
to learn—that the best way to talk about 
nthesis and respiration is in sentences 


anvway, 
is very misle: iding. 


now, right away, 


in which we sav what we do know about them 
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and what we don’t know about them as bio- 
chemical processes. We are teaching pseudo- 
science if we imply by an equation a series of 
chemical changes w ith a quantitative accuracy 
that isn’t really true. That is not simplification; 
it’s misinformation. 

I’ve been repeatedly shocked to hear teach- 
ers say that it’s so hard to keep up to date 
because what one learns as true today turns 
out to be false tomorrow, since biology ad- 
vances so rapidly. | wonder what kind of bi- 
ology they’ve been learning and teaching that 
can be true today and false tomorrow? Off- 
hand, it sounds as though they'd been memo- 
rizing the genus and species names in a very 
unsettled taxonomic group and calling it bi- 
ology. 

When the content of biology in 1960 is ac- 
curately described and pruned of historical 
misinformation, its fundamentals are easier to 
understand than they used to be because there 
are somewhat few er my steries about organisms 
than there used to be. But don’t be alarmed 
for fear that there’s no future in 
[here are still a few things that are not 
known! Enough work remains to keep several 
biologists busv for quite some time! And don’t 
get the idea that I think there is no value in 
the specific study of the development and 
history of biological concepts. Much insight 
into the process of the practice of science— 
the nature of scientific methods—comes from 
the study of the history of science, but don’t 
make your students rework every experiment 
and enter every blind alley that we've been 
through in the last ten or tw enty thousand 


bic logy. 


vears. 

This brings me to what I think is another 
major practice that leads to the mistaken view 
that the quantity of information in biology 
is just too great to handle. It has been said to 
and over again, “Be sure to use a 
y approach. Students must find out 
things for themselves. 
teaching is to create conditions of discovery; 
don’t be didactic.” 

My answer to this is Aristotelian, “Nothing 
too much.” Any method can be used to excess. 
| suspect that much of what has been criticized 
about “Cook-Book” laboratories has been the 
practice of trying to make students repeat 
every experiment ‘that has ever been done in 
the past. On the other hand, it is impossible 
to discover everything for one’s self. Perhaps 


me over 
discovery 


The essence of good 


nd 
Ind 
\ 

Cn 
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part of the Oth orader’s lack of backeround 


in science after ¥Y years of schooling has been 
caused by our waiting around for him to dis 
cover physics, chemistry, and biology for him 
self 

| gather tl 


iat the main point to making a 


discovery as part of the process of learning 
1as been missed by some people. [he only 
discovery orth making as a student is the 
iscovery is possible, and what 
vs are that lead to discovery. To this 


nd, highly selected examples that are pat 


( ly revealing are more lnportant than 
1e number of times a student has to CO 


rough the process ot duplicating inaccul 
itely the discovery of something trivial that 
has long been known. Students know just as 
ell as we do that in most cases it is a waste 


of time to spend hours trying to find the 


question for one’s self if the an 


be found by looking In tie 


swer Casi 
rererence 

f my knowledge, never be fore 
ve sO many prominent biologists spent so 


nd effort to outline the fundamen 


s of their subject. 


[he problem of converting this material 


Into a UTI ide level biology COUrse IS 
serious and difficult one. It has been imorc 
dificult to get good advice and agreement 


yhout how the content should be taught than 


to get agreement on the content itself 


\ of e general convictions I have de 
oped as result of exposure to this proce 
of “course-making.” and that influence son 
( decision I’ve tried to mak« 
[hat tent iders are more able and mort 
petent in science than their present bac! 
yrounds nce would indicate ind more 
I teachers sometimes give the 
if { 
| no proper point to 
ching of biology. 
nderstanding requires the present 
YY pattern f facts, of related ideas, and 
it these patterns should be presented re! 
elv complete, rather than piece! eal. 


} student is able to grasp rat 
than the lowest, and that repetition of the pat 
vith all the material in context, at various 
tudent progresses, achieves mor 
does a fragmentary 


nethod of presentation. No one achieves com 


understandin: than 


lerstanding after the first time around 


niete und 
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with a new subject, nor after the thousandr| 
time around with an old one. 

That to become well-oriented in the field 
of biology we need an understanding of cer 
tain fundamental patterns of facts and related 


ideas, and that the quantity of material is over 


whelming only if we cling to every bit of mis 


information we ever had and try to Pass It o1 


to our students, only if we confuse man 


theories with the facts on which they are 
based, and only if we multiply examples of 


eeneral principles needlessly 


That how to 


about discovering and 


creating more knowledge is more important 


than trying to discover everything tor one 


self, and that the process of discovery can be 


taught using relatively small number of 


\s an illust ition Of some of the problen 


ve are trving to solve. let briefly indi 


it we have been doing with the chemistry 


of photosynthesis Lhe subject is on my mind 


because we recently finished one of thre 


films on spect 


of photos nthesis 


Do you ask your students to memorize tl 
equation? | hope you haven't been doing s 
or that if you e, it hasn't made much in 
pression on youl tudents, becat neithe! 
trictly spe i quantitatively accurate, an 
both imply « cal events ich are tru 
For exan pik er is not on ( 
on dioxide or tel 
equivalent in 101 is involved in the chem 

ichinery ¢ indicated: the first 
formed 1 ICOSE ut a for of a three 
carbon su ceraldehy de thi proce 
volves many steps, not just one id so oO 

Do vou re the arrow and call it “re: 
piration If lo. t istake becaus 
the two proc e not the reverse of ea 
othe 

How did appen to learn suc 


nformation? Probably because some one 


notation of We KE 


what we thous 


] 


chemical symbo ind then turned those syn 


bols into an equation. [There never was am 


signs, nor was the 


evidence for th« ‘plus” 


the 


t 


Inv ¢ vide nce Tl 


went mto, and 


t came out of a plant cell in 


requirements were 


é 


chlorophyll and light energy. What do we 
know about photosynthesis? The fol- 
statements are all true, but I’m sure 


really 

lowing 
they do not represent all that will be known 
Depending 


about photosynthesis some day. 
abilities of 
these facts need be taught. 


on the level and a class. not all 


\We can divide what we know about the 
ormation of sugar in green plani cells 
into two stages. 


[he first stage involves the trapping of 
ight energy by chlorophyll and the re 
oval of 2H’s from the O of water. 
| is an energy trap that con 


erts certain W avelengths of light (radi 


C | lorophy 


nt energy) into chemical energy. We 


»not know how this hap pens. Some of 
e resulting chemical energy 1s used to 
2H’s from the O, 
of it appears as high-energy phosphate 

yds don't 
nergy is trap ped. 

loroplast in which the chlorophyll is 


paratc the and some 
know how much 
Ihe structure of the 
cated Is an Important part of the proc 

Why. we do not know. The O left 
over is given off as Os. 


Ihe second stage is the formation of a 
gar from the H and from CO,. This 
cond stage requires an operating, living 
ell and its chemical machinery to form 
( sugar, it 


requires more water as part 
f the process, and high-energy phos 
phate bonds to work the machinery. Lhe 
rst sugar formed has no common name. 
-H,O.. It is called G.A.I 
for elyccral Ilehyde. Three CQO.’s are 
When it first 
ppears it has a phosphate attached to it 
ind is called PGAI Iwo PGAL’s can 


combine rather quickly to form the 6 


Its formula is C 


sed in forming one GAL. 


carbon sugar, glucose. Glucose is more 
table, and is the most common form of 
carbohydrate transported around the or 
But PGAL 
directly in the respiration that supplies 
Maltose and 


tarch ; e larger molecules formed from 


can be, and ts, used 


cell with energy. 


erg “Starch is primarily a storage 
form of GAL. 


t+. To summarize photosynthesis, we can 


say that in a green plant, the chemical! 


machinery of a cell, which includes 
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chloroplasts and chlorophyll, uses both 
light energy and chemical energy and 
forms PGAL from water and carbon 
dioxide in two stages, and also somehow 
traps part of the light energy as chemical 
energy in phosphates. 


I think such a “verbal” presentation is more 
accurate and easier to understand. Believe it or 
not, we are all trying to make life simpler for 
teachers, rather than more complicated. You 
and your students will decide to what d legree 
we are successful. 


Genetics on TV 


\ one-semester college course on “Princi- 
ples of Genetics” will be presented over edu- 
cation KETC-TV_ in St. 
beginning February 8, 1960. rs Irwin H. 
Herskowitz, f biology at 
St. Louis University, and originator of the 
idea for the series, is moderator of the films 
and also is acting as general coordinator for 
the genetics of the project. The series will 
cover human genetics, the effect of radiation 
upon humans, and de- 


velopment. 


television Louis 


associate professor oO 


gvenetics and disease, 


Lhe program, designed for college credit, 
will consist of forty-five half-hour film lec- 
tures given by fifteen of the nation’s le: ading 


eveneticists, including Nobel Prize winners 
Dr. George W. Beadle, California Institute 
ot Tec hnology; Dr. Hermann J. Muller, Indi- 


ana University; and Dr. Joshua Lederberg, 
Stanford students” 
will be expected to attend nine Saturday 


University. ‘“Television 
morning sessions at St. Louis University, also. 
This film series is to be distributed nationally 
and internationally following its fifteen-week 
showing in St. Louis. 


Irradiation Studies 


One thousand white laboratory rats at Syra- 
cuse University’s Biology Research |Labora- 
tory are on a diet of irradiated shrimp, chick- 
en, ¢ abbage, and oranges to see how animal 
tissues and enzymes are affected by irradiated 
food. This research is part of a national 
scientific effort to determine how irradiation 
can supplement current food preservation 
methods. 


19 
ndt 
l¢ 
ite 


One proble of the busy classroom teache1 jars at the end of the experiment, weighed. 
s to provide living material for class use with ind final observation noted 
1 minimum of maintenance and cost. For ele re 
mentary and high school use, the material . fol 
Cuttings of Sultana may be weighed and 
should not require daily attention (especially . . 
then grown 1n s and covered with various 
on Sunday ind should be suitable for a wide “Agghe. 
olors of cCellop ic. Grain in weight provides 
variety of classroom uses. Perhaps few organ a 
1 mecasure Of the reiative effectiveness of 
isms meet these restrictions as well as /i7pa sol 
various wave-leneths of li@ht in photosynthe- 
Sulta Or as it is commonly known, ‘ 
a sis. It is important to adjust light intensity 
Su These plants bear flowers varying és 
transmitted through the cellophane by use of 
rrol ite to orange to purpic in color. They ” 
CISSUC papel Or other neutra hiiters since 
mM nost five and ten cent stores 
: blue cel Ophant transmit much less light 
ind at Orists . 
th Cical cenophane. Camera hoht 
meters can be ed to determine the neces 
G Sv a 
sary tissue pap covering needed for equal 
Sultana 1 be grown 1n garden intensit of t transmission 
SO1 sand Ith Oce sional fertilizer 1dded It colored phan IS not lable Sul 
to t if tap iter, When grown In tana could bD 1 to study ettect of light 
ip Ivisable fo change the ntensity on eioht; the photosyn 
eve two or three months and to add an thetic icld o eral eC Ir is best to 
) 
trient Reference 4 Whe cut t indo sills can 
+ ) lace \ TS | 
ting placed In be used) and hr intensities by \ Ing 
ered in p> ved paper, ould ¢ plants, howeve to 
ot t | s reduce oid marked Ns in ince 
los t Dé photosynthes! | 1¢ COVCI Sru lents 1 ma to do 
I ye rem ! hen roots are evident, jars special projects t tudy the effect of flashine 
can placed on window sills or under arti t. variot nd t period id 
in nam In combination. oft t ent variations 
Océ fertilizing indefinitel \ ‘ demonstrated 
1 oO oots will be produce 1 
() / 
t for individ or group 
ounted lad 1 STO! ital open 
H ) ( On ¢ sed 
1G CO ) } it out 
iT mt TO 
\ nutrient solution 
i t ( | ( ‘ 
Ino tro CoO) pictc 
( In re | Or oti 
te ee Ret O 
?). Cuttings of Sultana can be weighed and , 
) ) a With spec 11¢ lutricnt 
: | Cp i¢ ) SU ( 
pecied Colo | ( ( 
oies Wit COLOTE pit ent if ( 
OUug wr dl rence In We It ¢ vole As salt solution is passed under 
] ] ] 
considered In} final nalysis Ul data OD Cie OVE slip ( les Cont ict P| Bala) 
ta 1. Cuttings are rooted as noted above, desmata are evidenced as portions of the 
in Dsel or root ind Snoot erowth cytopl “STIC] to the cell \ all \ Irving 
! recorded. Plants may be removed from — solution concentrations can provide an exe 
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JOSEPH D. NOVAK 
Purdue University, Lafayette, Indiana 


€ 


cise in determining the osmotic concentration 


of the epidermal cell sap. 


Anatomical study 
. [he leaf and stem epidermis is very easy to 
ed, “nee!” from Sultana plants. To peel off lower 
leaf epidermis, leaves should be torn diagon- 
ily thus: hold the leaf with apex away from 
= you. Begin leaf near the and 
fraw leaf margin toward you and to the ge 
Yo n as one-third « Fe the 
if epidermis in I his 


tearing 
obtain as much 
a single sheet of por ag 

nis can be mounted in water for study 
stomatal Ipparatus and other epidermal 


stem of Sultana is translucent when 
hehe. 
ind branching 


Soaking plant roots in acid fuchsin 


to a The vascular bundles are 


isible at the nodes can 


01 ink for several hours will intensify the 


Transport of 


contrast of vascular bundles. 
illustrated. 


idded simultaneously 


Radioactive ma 
with dy c 


also 


ind transport of 


be correlated with dye transport 


radioactive ma 


ible variation of relatively common 
projects. 


lade, 


le. thin slices of roots and stems can 


razor prefer ably a single 
mounted in water and 


study of 


can be 
material for the 
collenchyma,  chlorenchyma, 


Vascular 


“favorable” 


id na ydermal tissues can be 


leaves 


leaf 


n occasional slices. 


ve sliced and palisade and other 


bserved. 


() weny of leaf and stem tissue can be 


Sultana. The shoot 


of this 


observed by removing most of 
( ( ma tonen 


witna sharp razor. 


slicing the apical region 
\ thin slice 
apical region will 
point or promeristem and 


Axillary 


base of 


growing 


primordia. bud 


observed if 


primo 
some leaf 
pri dia. Developing vascular tissue can be 
lateral 


apex, 


e Sultana forms many 


each with usable shoot Onc 


more shoots 


provide ten or 


G of pollei 


ii 


concept of alternation of 


is often difficult 


generations 


to teach, especially with re 
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Sultanii. Plant at left grown in 
Plant at right grown in 


Impatiens 
rooting in water. 
tap water. 


1. 
soil after 


gard to flowering plants. Germination of pol- 
len to illustrate the “plant” nature of the male 
gameto phyte can help to illustrate alternation 
of gencrations. Mature pollen from Sultana 
will usually germinate in 2 per cent sucrose 
solution and pollen tubes several times the 
length of the pollen ¢ grains can be observed 
in 15 to 30 minutes. The grains can be 
mounted on a slide in sucrose solution and 
vrowth of the tubes noted from time to time 
during the class period, Students may wish to 
explore pollen germination as a special project. 
resourceful teacher will find other 
uses for Sultana in addition to those noted 
here. In addition to the practical applications 
of this plant in the biology classroom, the 
biology room 


Lhe 


attractive. Does your 


aesthetically ple asant material in 


plant ts 
have /iving, 


it? 
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Some Problems in the Teaching of Biology* 


ARNOLD B. 


Director, Biological 


ot AB] 


Sciences ( urriculum Study Was 


readers of know, the 


\s many 


Biological 


tn 


established by the American Institute of Bi 
ological Sciences in January, 1959, with tl 
iancial assistance of the National Scienc« 


Foundation I he participants the 


iculum Stud represent secondary schoo! 
biology teac college biology teachers, su 


perintendents, state departments of education 


nedical education, agricultural education, mu 

seums and botanical e@ardens, university ad 

ninistrators science authors, colleges Of 
cation, and other areas. 


The BSCS concerned with biological! 


lucation at evels, kindergarten throug! 
J uate school, and has begun its initia Ol 

th secondary school biology. It is planning 
to hold a Writing Conference on the campus 
of e University of Colorado this summ« 
to design a ne ind improved series of Cours¢ 
to serve as the first offerings in biology at the 
secondary SCHOO! level. It hopes Co develop 

unified study of living things in cours¢ 
ultable fo ( yority of students in ou 
ugh schools 

For those interested in learning more about 

Curricult Study, a Newsletter has bee 
prepared, and copies of it may be obtained 
free by writing to the BSCS at the Universit 
ot ¢ olorado in Boulder. 

\ large n ber of questions have been dis 
cussed by ( if us associated with the 
Stud At t time we would appreciate 
le inning oF the eactions to some of them by 
biology teach vhom we have not vet been 
ible to contact personally. We realize that 
many of these questions can be answered by 


We also 


may be no single best answe! 


conducted investigations 


it there 
of these questions and that teachers 


of equal competence may obtain equally vood 


SOE 


results using quite different methods. For 
reasons of inclination, environment, or othe 
circumstances particular ichel 1] ioht 


quite prope riy pl 


prefer one approach to anothe! 


irks given at the NABT meet 
th the AAAS in Chicago, December, | 


ocie 


GROBMAN 


nces Curricu'um Study 


that seems to be equa ly good on theoretical p 
grounds. Phus, the reactions of ICTICING 
teachers to tine following ould 
be of real interest to us. \WWe invite cor ents » 
from. teachers o have en thesc¢ tte! 
serious thought 
PROPOSITION 1 

\. Second chool students ire Most 
readily moti progressing from the 
miliar to the iar. su@vests that 
rst course biolowy could COIN it t 

n anato d pl 1d procee 

to less famili pects of t IT ¢ nces | 

readily motivate bee! ne ith nove 

terials and to more 
lar materials yoeests that a f 
in biology could prope! begin wit cr ' 
biology in lost’ student Ol 

ntroduced to Iving orld of prot | 
nd bacteria for the first u 

PROPOSITION 2 

\. Better ba understanding ts obtain 

treating one topic fully ind it depth be 
fore proceedin » anothe topic. This s 
Oes¢(s that a bioloey COUTS( CONSIST 
related but te units ic 
evolution, and others 

6. Better basic understanding is obtained 
by introducing the same idea in a number of 
different places Cl roughout course of study 


his suggests that 


ind evolution be 
course and that tl 
ent associations in 


ideas like genetic continuit' 


threaded throughout Chie 
V appear in several dit 
biology COUTSC 


PROPOSITION 3 


urrent yourn 


als and sources provide 


idequate coverage of basic information and 
new developments in the biolog il sciences 
ina form suitable for secondary school biol 
ichers 

B. There is a need for new sources that will 
provide materials on ba oc information and 


new deve lopm« nts 


in the biological sciences 


specinh« ally 


hiology teacher 


\ 


t\ pic 


prere 


units, 


itilize 


sucl 


\ 


t 
( 


\s a con 


Soare PROBLEMS IN THI 


designed for secondary 


Se 


PROPOSITION 4 


tribution from the BSCS, 


high school biology teacher 
to have available a number of individual 
or topics, that he could (if he desired) 


prese nts. 


ible cont 


time, O 


disse 


ous to t 


red tide, 


Fish and 


which 


school] 


contribution from the BSCS, 


the 
ould 


n his present course by substituting 
units for portions of the material he cur- 


the 
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typical high school biology teacher would 
prefer to have several complete courses avail- 
able, one of which he could (if he desired) 
utilize as a replacement for his present course. 

The BSCS would welcome comments from 
members of the NABT about these proposi- 
tions and about other aspects of secondary 
school biology. We are anxious to have the 
advice of all secondary school biology teach- 
ers who are interested, as we are, in improving 
the biological sciences curriculum = in the 
\merican high school. 


Red Tide 


rol of “red tide’—the mysteri- 


ften killing many fish, 


ean scourge that breaks forth 


from 


may be 


copper is “extremely 


he tiny organisms which cause 
United 


Albert Collier of the 


Wildlife Service said. 
ISCOPIC life in the water produces sub- 


( 


Ither 


can counteract the effects of 


er and gre: tly promote red tide develop- 


plex biochemical and biologic: al 


es in the sea, not vet completely under- 


iffect tl 


reanism 
found that the organic compounds 


it 


Is may 


TONIC 


tl 

1 
oTner 
re lated 
to occul 


() 


nd stare 
ited 


1¢ 


named ( mnodiniun 


10 longer toxic. [hus 


at the same time make 
to Gymnodinium brevis 


promoting substances. 


rreanic substances no 


t 


rowth of the Florida red 


brevis. 


nt can combine with copper in such a 


1 dense 


ntration of Org wisms producing organic 


the 
and 
1 ad 


neces 


the above have been demon- 


in sea water and to affect the 


vsters. These substances 


are 


which include such things as 


hes. | xperimentally it has been 


hat the vitamin. niacinamide 


the behavior of ovsters 


onounced way, and very dilute 
known 


iscorbic acid, the commonly 


in a 
solu- 


induce breeding behavior in 


diately on contac 


nic compounds also provide food for 


will p 


erowth 


bacteria, and some bacteria in 


roduce vitamin B-1 


an 


im- 


factor for many living organ- 


It has been shown experimentally ‘that 


bacte 


1 producing vitamin 


12 


will 


grow in the presence of Gymnodinium brevis, 
but not in its absence, when a culture medium 
designed for Gymnodinium brevis is used. 
This shows how various organic compounds 
in the water can affect the life processes of 
the oceans and bay S. 


Nutrition 

Professor Clive M. McCay, one of the 
world’s experts on food, and a professor at 
Cornell University, states that the average 
person allows his diet to get worse in old age. 
He blames the decline in diet on unnecessary 
economy with food, dentures, poor cooking 
arrangements, and eating alone. There is no 
reason for Americans—regardless of age or 
income—to have a poor diet, if the money 
is spent in the selection of good food and the 
food is prepared properly. 

Professor McCay 1s of the opinion that the 
best overall program for elderly individuals 
today is to read and study liter ‘ature on foods 
and nutrition. At the same time, we all need 
to be objective in thinking of the problems of 
our individual bodies. 


Bibliography Available 

\ new bibliography of PAPERBOUND 
BOOKS IN THE HISTORY AND PHILOS- 
OPHY OF SCIENCE has been prepared as a 
ean for high school science teachers. This 
6-page, mimeographed bibliography lists ap- 
seni 200 titles and includes an estimate 
of the difficulty of the content and language 
of each book. High school science tear chers 
may obtain a copy of the bibliography by 
sending a request to the compiler, Leo. F. 
Klopfer, 73 Batchelder House, Harvard Grad- 
uate School Education, 7 Kirkland Street 
Cambridge 38, Mass. Please enclose 10¢ to 
cover mailing expenses. 
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Visual Techniques in Teaching Biology 
Via Television 


B. JOHN SYROCK! and MELVIN SMAGORINSKY 
State University of New York, Brockport 


Several papers concerned with instruction 
via television expressed the need for an ex 
change 
purpose of this report to share with you some 


of techniques of instruction. It is the 


of the tech niques ind visuals concerning the 
instruction of general biology that were found 
to be effective not only from the point of 
nstruction but also with 
respect to their adaptability to the medium 
Melvin Smagorinsky is the D1 
Instructional 


view of science 


of television. 
rector of the Closed Circuit 
Television at Broc kport and B. John Syrocki 


a professor of biology. 


General Biology at Brockport 
[his is the second year that a number of 


classes of general biology are being taught 


on television. In order to adapt the course in 
biology for television, and to set up an experi 
ascertain statistically the 


effectiveness of instruction by television, the 


mental design to 

first semester of the year’s course in general 

biology was divided into two parts Part 1 

Human Biology, 

onstrations each week by television; Part // 


Lowe 17) 1h 


laboratory pe I 


taught in two lecture-dem 


taug during a one two-hour 


ich week. 


Visuals for Television 
\ fundamental consideration in developing 
visuals for use on television ts a regard for the 
wav the visuals will appear when on camera 

Here are but a few considerations 
1. Proportion of the over-all visual. In gen 
width of 
the visual to its vertical size is 4+ to 3 


eral, the proportion of the 


This will permit maximum size of the 
entire visual on the screen since the 
television screen is constructed in ap 


proximately this ratio. 


Color. In some instances different hues 
of colors will appear the same intensity 
of grey. This makes it difficult for stu 
dents to see the separation as normally 
indicated by differences in color. For 


example, some shades of green and red 


may appear the same grey color on the 
SOME 

needs to be given to the color of visuals. 
3. Labels and lettering. We found for our 
should not 


screen. consideration therefore 


use that the main diagram 
exceed a height of eight inches. Letter 
ing should be in black ink, and at least 
one inch high. This makes it possible for 
the lettering to appear about two inches 
high on a twenty-four inch screen. Black 
‘ardboard 
For lettering with a professional look, 
the LEROY 
template 3240-SO0OCI and lettering pen 


No, 3233-8N by LEROY. 


ind speedball pens are serviceabl 


letters show well on grey 
scriper Was used with 

Brush pens 


+ Spacti r, The visual needs to be centered 


when on the screen. [To assure this, it 1s 
necessary t provide a marein between 


3 and + inches around the visual 


TECHNIQUES AND VISUALS 


The Flanne! Board 


Ihe flannel board proved most useful in 
Instruction via television. A piece of ply wood 
30 inches wide, 
inch thick was covered with green wool flan 
nel. A wool flannel pre vides a smooth, flat 


surface that retains its fine texture after muc! 


lack the wool flannel around the edges >] 


the board. You will find that one square yard 
of flannel will cover the board. Nail a frame 
of wood to cover the nails and protect ri 
edges of the flannel board. This frame is made 
of wood one half inch thick and one and onc 
half inches wide. Note in Figure | that the 
board is of sufficient size to store the label 


and parts ot diagrams Lo keep Chic board 
attach 


square ind one quarter of an inch thick to 


upright, piece ot ply wood 12 inches 


the back of the board with two hinves This 
< rest to swing out and hold 


SHOWS 


permits the bac 
the flannel board in place. Figure 


how a piece of string holds the backrest in 


34 inches long, and one half 


( 

| 


VISUAL 


Fiout Professor Svrocki seated next to the 
nel board to show relative size. 


tiann 


When attaching the backrest with 
be sure that the bottom of the back 
evel with the bottom frame of the 


yard 


he Human Heart and Blood Vessels 


\ drawing eight inches high of the heart 
blood vessels is made on a piece of 


irdboard. Labels are made on grey 
rd. Usually the back side of white 
rd is grey. Use a speedball pen to out 
diagram with black ink. Against the 
nnel, the combination of black. white 
provides adequate contrast. The 
on television is grey, the chambers of 
rt and lettering on grey background an 
black. See Figure 3. Fach label and 
is backed with wool flannel. Spread 


mien" generously over the back of 


bel and dr awing and put them over a 

of flannel. Press firmly and cut off 
nnel with scissors. 

the 

lrawings of the heart. Space is pro 


telecast, students are iven 


inserting labels as the heart 1s dis 


TECHNIQUES IN 


| Side view of flannel board. 
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Figure 3. Diagram of heart and blood vessels. 


cussed. Drawings of the heart are for student 
usc. 
The Human Ear 


Lecture-demonstrations on the ear were 
partly conducted using the flannel board 
and a model of the ear. Make the drawing of 
the ear as shown in the photograph. Cut the 
drawing into the following sectional parts: 
the outer ear and its canal, the tympanum, 
middle ear and its ossicles, cochlea, 
circular canals, and the auditory nerve. See 
Figure +. Students in the viewing rooms were 
given drawings of the ear. Labels were entered 
as the discussion of the ear proceeded on 
age et Sectioning of the diagram of the 


semi- 


* permits progressive development of con- 
a ts concerning the structure of the ear. 


Figure 4. Sectional parts of ear. 


Review of Vocabulary 


Obtain a large piece of firm, grey card- 
board. Cut out a rectangular opening 3 3 by 13 
inches as shown in the illustration. Frame the 
cut-out in black with a brush pen. Place the 
cardboard against the paper on the crawl, and 
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The crawl consists of 
two 


write in the word 


of yaper mounted on rollers. 


1 roll 


Lurnineg 


one roller, winds the paper on the other roll. 


\ col 


ercial cr: 


5 


é of crawl with cardboard 
O to show single words 
\fter writing one word, turn the roll and 
write the next word. Continue to roll the 


paper until you have written half the number 


of words you pl: inning to discuss. Revers 


yoard so that the opening is now on 


the right side of the crawl. This utilizes che 
right side of the roll paper. 

[his technique permits the instructor to 
concern himself mainly with the discussion of 


all written 
lashing the 


the words are 
pen. 
enables the instructor to 


the vocabulary since 


in advance with a brush 


words one at a time 


maintain the attention of students on one 


particular word without possible distraction 
Interest in 


screen is maintained. 


of other words in the list. words 


vet to appe ir on the 


Repainting Models 


models, it Was 


Ihe 


To utilize colored 


SOTIIE 


necessary to repaint them. scheme. of 


wl board is shown in Figure 


[EACHER April, 


1960 


BioLocy 


black, white, 
human heart model was painted with strik Ing 


and grey colors was used. The 


effects and appeared most effective from an 


instructional point of view on. television. 


Chambers of the heart were vivid, and valves 
were easily demonstrated. When 
black, the walls of the chambers as well ; 


some of the arteries and veins photogr aphed 
in good contrast, especially when held against 


1 background of grey cardboard. 


Three-Dimensional Mock-Ups on Television 


In some instances, mock ups in third di 


mension are more striking than flat drawings 


In discussing pulmonary circulation, plastic 
coated bell wire is used to simulate blood 
vessels. Small cut-outs of the lune and heart 


were given depth by mounting them on smal 


pieces of wood one halt inch thic nounted 
In prope r position on piece Of vreyv ¢ ird 
board Paint the chambers of the heart hite 
and the walls and valves of the heart blac! 
In extreme camera close Ups, the hlack vires 
entering the left auricle, or the re leaving 
the right ventricle makes the blood vessels 
look real. Two res from each of the lungs 
will lead to the left auricle, the one wire frot 
the right ventricle branches into two wires to 
show a branch of the pulmonary irtery going 
to each lung. To show the branching effect 


remove a tiny bit of wire insulation and attac 
at this point another Ire SO as not t oO 
inv bare wire. Paint the area blac 


An Electric Pointer for Use with Filmstrips 


Whenever fil Strip Is projec 1 for 
telecast, there 1 need for some 0 
pointer in order to make Specific ference 
to parts of a picture during 1 discussion. A 
number of different types Of pornters cre 
tried out. Here ts a pointer that found 
most useful for this purpose, and it 1s home 
made. The filmstrip 1S projected or a screen 


in a darkened studio. In another part of. the 


studio, the instructor uses a pointer with 
small Hashlight bulb at one end of pointe! 
On contact the bulb lights up. This hight 
when picked up by another camera and sup 
mposed on the picture then show up as 


white spot. The support for the pointe! doc 
front of the 


black 


studio. To locate the 


not show since it is used tn oreen 


Hannel board or a piece of paper in 


darkened 
mark 


picture to w hich you wish point, 


part of the 


if 
4 
; 
| 
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PRESSING BAR 
LIGHTS BULB 


; WIRE T 
: COAT HANGER agra \ END OF COAT HANGER 


\ 


WOOD DOWEL / 


WIRE SOLDERED TO 
BATTERY TERMINAL 


d igure 6. Diagram to show full length of pointer. 


n area on a piece of black cardboard equal hanger wire. Take a piece of plastic coated 
to the size of the picture on the screen in the bell wire 23 inches long and solder one end 
to the side of the light bulb. Wrap the bell 
wire around the coat hanger wire up to the 
wood dowel. See Figure 


studio. This will help you to approximate the 
position of that portion of the picture to 


hic vou have reference. This will also 
educe the amount of stray lighting by the Wrap the end of the bell wire around 


pointer. For emphasis, the light may be put large paper fastener and solder, using rosin 
core solder. Spread the ends of the fastener 
over the wood dowel and attach firmly with 
turns of adhesive tape. Attach a strip of brass 
Construction of the Pointer or steel spring one half of an inch wide and 
3 inches long as shown in Figure & for the 
handle of the pointer. Attach a flashlight bat- 
tery to the wood dowel with several turns of 
adhesive. Solder a piece of wire from the 
center terminal of the battery to one end of 
the strip of metal. Solder the curved end of 


on and off several times to call attention to a 
specific part of a picture. 


Obtain a heavy wire coat hanger and 
ten out a piece 25 inches long. Affix 
adhesive tape, on top of one end of the 

piece of wood dowel 7 inches long 


one half of an inch in diameter as shown 


rig the coat hanger wire to the bottom of the 
Solder the base of a GE 14 type flashlight battery. On contact of the strip of metal with 
b to the tip of the other end of the coat — the fastener, the bulb will light. 


COAT HANGER 


END OF COAT HANGER — 


WIRE SOLDERED TO BULB 


ale TO BELL WIRE WOUND 
SIDE OF BULB AROUND 


Figure 7. Close-up to show details of bulb connection. 
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METAL STRIP 


up to show details of hard 


Synthetic Proteins 


By recreating in the laboratory conditions 
that existed on the primitive earth, two chem- 
ists at Florida State University have produced 
a material that “can be regarded as synthetic 
protein.” The new product which closely 
resembles natural protein in chemical behavior 
attacked by meat tenderizer 
as a food for bacteria and 


and is readily 
serves successfully 
is being studied as a possible future source of 


synthetic food for human beings, with appli- 


cations in spac¢ nutrition, according to a re- 


Kaoru Harada and Dr. Sidney W. 


port by 
Fox. 


It will now be possible to make artificial 


proteins in great variety, comparable to 


nature’s multitude of protein products, which 
include hair. nails. wool, silk, leather, hor- 
mones, enzymes and many other materials, it 


was indicated. 


] 


“One goal will be the production of pro 


teins of superior nutritional quality by inclu- 
sion of hig 


or methionine, 


h proportions of ly sine, try ptophan 
which are often the essential 
amino acids most seriously lacking in foods,” 
Dr. Fox observed in an interview. 
\s long ago as 1955, Dr. Stanley L.. Miller 
of the University of Chicago reported in the 
Journal of the American Chemical Society 
that he had produced amino acids by mixing 
together the gases that are thought to have 
been present in the earth’s early atmosphere 
and exposing them to electrical discharges, 
lightning and the effects of heat 
and other forms of radiation. He succeeded in 


simulatin 


making some of the amino acids most familiar 
in protein. 


WOOD DOWEL 
+ INCH 


The second step, assembling the amino acid 
units into a protein substance, has now been 
accomplished by a relatively simple method 
heating the proper mixture of amino acids 
together for 3 hours at about 350 degrees 
Fahrenheit, Dr. Fox explained | 

“It has been known for over a century that 
only tars and unwanted products result fron 
heating amino acids,” he continued. “But we 
have learned that the reaction goes to ‘syn 


thetic proteins if an excess of two amino 
acids, aspartic acid ind glutamic acid, are in- 


cluded in the mixture 


Attention: New York City 
Biology Teachers 


Iree copies of field trip work sheets in con 


servation and evolution, 1959 revisions of t 
American Museum of Natural History wor! 
wailable from the Museu 
Ihe conservation topics cover mainly Ne 
York State include: pond 


soils, crop rotation, successions, 


sheets, are now 
conditions and 


forestry, and wildlife. The work sheets are 
based entirely upon the exhibits in the Mu 
scum and can be completed in one day's visit 
to the Museum Phe evolution series covers 
the famous exhibits of prehistoric life at the 
Museum. Contact Mr. Sol Taylor, Biolog 
Coordinator, Thomas Jefferson High School. 
Pennsylvania and Dumont Avenues, Brooklyn 


New York. 
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The Biology Teacher, Animal Health 
and Disease in the Space Age* 


D. H. FERRIS, University of Illinois, Urbana 


lo delimit this subject to manageable pro- 
egsioan this paper is concerned only with 
major aspects of animal health and disease in 
the next ten to twenty years, particularly as 
they may affect the biology teacher. 
How important does the public consider 
in the space age? \ particular Ameri- 
can answer was given to this question when 
the first Sputnik was orbited. Salaries of. all 
concerned 
with the phy sical sciences were immediately 
concerned with the biological 
sciences (including medical veterinary 
nedical doctors) were not raised until strong 
[here can be no denying 
that during the past decade or so the biologic: 1! 


biolog \ 


government employees directly 


raised. Those 


protests were made. 
sciences have been eclipsed by the physical 
sciences, 

\Ithough major developments have taken 
place in biology during the recent years which 
may someday be judged as epochal, the twin 
satellites of nuclear fission and space explora- 


tion have cast a deep shadow on biological ad- 
vances at least in public recognition and un 


Unfortunately, even though an 
and in few ways changes 
thing 


derstanding. 
eclipse Is temporary, 
e basic structure of the shadowed, 


there may be unfortunate side effects. 


One of these side effects is the comparative 


loss of public support. Another is the loss of 
capa young minds. This is stated, not in 
envy, but in admiration of and gratitude to the 


1! well recognized that 
although a more complex por 


spectrum, is part of 


sciences. It 1s 
itself, 
scientific 


biology 
tion of the 
physical sciences. 

Lhe physical sciences have started the space 
1 th tremendous public support and in- 


terest. By their achievements and good public 
relations they have wrought a= miraculous 
attitude toward all sciences. Con 


‘Dr. Ferris is Associate Professor, Department 


of Veterinary Pathology and Hygiene, Colleg 

of Veterinary Medicine, University of Illinois. 

[his paper was given to the NABT meetings 
the AAAS in Chicago, December, 1959. 
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sider, for example, mathematics, physics, and 
istronomy in 1900. These were considered 
dull subjects to most youthful scholars and 
highly abstract or theoretical subjects by busi- 
Biology, on the other hand, was 
valiant crusade for new concepts 
in evolution, genetics, and microbiology. 
Microbiology, at first stoutly resisted by 
many of the profession, had begun to trans- 
form medicine. Nothing in the history of man 
can compare with the gift of health and lon- 
gevity which this profession has made to the 
human race. But the true source of this bless- 
ine has eluded all but our keenest minds. The 
scientific status of medicine, a part of the bio- 
logical complex of sciences, has always been 
related to the milieu of concept, theory, and 
knowledge which forms the basic biology of 


nessmen. 
fighting a 


any given period. 

What is the relationship of basic research in 
today? First, we need to consider 
science gener: ally. 

Nearly everyone is in a position of practical 
leadership, ‘ ‘ves, but’s” any basic research. It 
is for someone else. ( ertainly it is not for prac- 
tical men with immediate problems. 

Kew of our political, business, or industrial 
leaders have an inkling of the necessity for 
fundamental research in solving our burgeon- 
ing problems (12). Confidential questionnaires 
initiated and summarized by the National Sci- 
ence Foundation show that less than 214 © of 
the research dollar of industry is spent for any 
form of basic research (11). Even the federal 
government which actively publicizes its in- 
terest in basic research spends less than 3.75% 
of its research funds this way. Actually, as 
(6) has shown by a study of research 
publications from industry, the 24% 
Much of the so-called “basic research” 
is directly related to the immediate concerns 
of the company, this is particularly true of the 
pharmaceutical industry, in which both small 
and large companies are forced to do “basic” 
research to remain in competition. Truesdall 
and Dunn (13) point out that the universities, 
traditionally the seat of basic research, are al) 


biology 


Fisher 
is too 


high. 


Af) 
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too often forced to abandon this pursuit be 


cause of lack of funds; many industries try 
to make them a _ testing ground for their 
products. 

\n amazing change has taken place in a few 


of our larger industries—all of these, it should 


be noted. with roots deep in the physical 


sciences. [hese companies are spending, ac- 
cording to Berland (1) and Fisher (6), 15 
or more of their research budget upon “blue 
sky" and “green grass” investigations. ‘The 
investment has paid off. Berland states that 
careful study has shown that the returns 
on this money invested have been 100% 


to 200%. Major differences are revealed from 
a study of the 30 to 40 of these 
major companies as compared with that of 


industries resting on bases connected with bi 


advertising of 


ology. Figures 1, 2, and 3 are composites of a 
few of these lLetters these com 
panies revealed that they ¢ planning a still 


greater emphasis upon hes research in the 
future. 
Over 
“Cre: tivity,” 
agination, 


and over again the theme ts sounded 


“Fundamental Research,” “Im 


“scientist wanted to work on 


problems of their own choice,” “Freedom to 


explore,” “Thought,” “Abstract Thinking,” 
“Basic research is the reservoir for all ad 
vances.” That these are not mere slogans ts 
evidenced by the “cash on the barrel-head’ 
philosophy back of these ads. These leaders 
are convinced that basic research pavs. 
NOTHING OF THIS MAGNITUDI 
HAS YET OCCURRED IN THE BIO 
LOGICAL SCIENCES. One will search in 
vain for this kind and amount of support by 


co pa nies forming the biological counterparts 
of tl 
pl ice. One need only go to the great pharma 


1ese industries. Osmosis has not vet taken 


ceutical houses, stock breeder's associations, 


vigantic food producing and processing indus 
trie 
similat 


es, and agricultural complexes and ask for 
research. Instead, 


finds 


support for basic 


quite understandably, one advertising 


and attitudes which deal with the narrow and 


specific cures or ecomonic gains from the use 
of a certain product 
Fundamental 


One must talk to many representatives of both 


research is for someone else! 
types of industries to realize how completely 
different 
leaders in our 


are the attitudes of these two sets of 


western economy. References 


from many sources could be cited in support 
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of this thesis. 


that our nearly complete dependence upon 


Wright (16) has pointed out 


Europe for advances in basic medical science. 
Ihe anti- 
biotics, and the 
chemother: peutic agents for control of para- 


original theoretical work on = the 


all of the major pesticides, 


sites came from Europe. Dr. I. Keith Glen 
nan’s (8) remarks concerning Space Age sci 


ence in general is even more pertinent to 
medicine and biology: 
“We in America are prone boast about 


I have long felt that 
achieved this excellence at the 
think the 
already gone 
If we are 
to survive technologic ally and spiritually, we 


our technical know ledge. 
we may have 


expense of basic research. But | 
Space \ge 


far toward correcting this situation 


young as it is—has 


must constantly refill the reservoir of know!l- 


edge by respecting and supporting basic re- 
search 
Both in the east (whe 


LL.ysenkoism 1s not 
vet dead) and in the west we start the space 
age attack on problems of disease and health 


Which of the 


with these problems= 


piece-meal fashion. mayor 


sciences are aling 


Both human and veterinary medicine are 
concerned with problems ot space medicine 
Since animals have led the way into space and 
in all aspects of future research will play a 


that 
medicine is rapidly becoming an indispensable 


only natura! veterinary 


big part, It Is 


part of the space program Just as human 
medicine interprets findings In relation to man, 
so veterinary medicine is required to inter 
pret adequately the physical reactions of ani 
mals. These problems directly connected with 
our space probes are listed by Can pbell and 
3) under seven headings 


(“Man in Space,” 


|. General “Space 


cine,” “Men, Rockets, Space Rats’) 
2. Sealed Cabin Problems 
3. Acceleration Deceleration 


4+. Fractional and Zero Gravitation 
Radiation 


Problems 


5. Cosmic 
6. Survival 


Psychological and Social Prob!ems 


Even though the physical sciences have 


taken the lead, the biology teachers should 


not let problems of space remain in the phy SICS 
class. These problems are meaningful only in 
th Ings. All of our 


and technology 1S brought to bear — the 


relation to living science 


possibility of putting man and his living allies 


out into space. 
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Unfortunately, the biologist has not com 
municated well in the past decades. The public 
mind, already convinced that basic research is 


for the crackpot, has relegated biology to the 


study of such trivia as worms and butterflies. 
Most biology teachers will admit that many 
students find the subject not only trivial but 
boring as well. 


Ihe biology teacher who enlarges his vision 
to include natural relationships of health and 


disease in the space age will find a tremendous 


source of vitality and strenoth. These are 


obviou isly not trivia. They cannot be boring 
to the sensitive and responsible citizen. Too 
often biology has been taught in a wav which 


is unrelated to the challenges, hopes and fears 


of mankind. As an a of the relationship 


of classroom biology to space medicine we 
will explore only one problem of this new 
field. 

Perhaps the major phenomenon which will 
affect all men in the space age ahead is that of 
’ Whether in the coc kpit of a high 

1 space ship, a 


moon, or a nation with a high 2 agapinily 


“crow ding.’ 


altitude plane, 1 colony on the 


rate the lack of suitable space will be a com 
mon Even in the absence of 
crowding can 


and infectious microbes. cause 


disease. We are somewhat aware of problems 
of pollution and starvation following over 
population. We may also be aware that all 


species must have peculiar specific environ 
mental requirements, “¥ as that of the giant 
condor for trees struck ’ 
cliff to enable 
off) and a 
that he can becom«e light enough to become 


after 


lightning upon a 


soaring take 


~ 


safe place to digest hi S prey (so 


airborne eating ). 
Recently, it has been shown that unlimited 
crowding can cause disease, even in animals 
which are used to close quarters. Christian (+) 
found that in mice and Norw ay rats adaptive 
endocrine changes took place where crowding 
alone was the causative factor. Even though 
all other 
birth 


survival declined with an in 


excess food, water, nesting sites, and 


known requirements were furnished, 


rates and infant 


crease in population. Enlargement of the 


adrenal cortex and a decrease in the size and 


function of the gonads took place. There was 
failure of 


offspring, 


lactation with decreasing size of 


BIoLoGy 


April, 1960 


TEACHER 


Natural population explosions continue to 
take place, such as the enormous increase in 
which took place in California and 
1957. As many as 8000 to the 


Pasture, 


voles 
Oregon in acre 
counted. bales of 
field 


aware of the fire 


were 
hay in the 


We are all 


Crops, and 


eaten by the rodents 


t. In the Middle 


were 


about 


\\ est we are now learning e soy bean 
cyst nematode. Birds, machinery, and man 
can serve as carriers. Cost of decontamination 


is around $100.00 an acre prohibitive to the 


prin ate individual. It can be terminated only 


by going out of bean or legume farming for 


seve ral Vears. 


wilt 


Lhe steady progress of oak 


disease and the Dutch elm dise: ise reveals our 


inability 


basic 1 biologic al forces, 


Qur 


worse oft 


to Wit 


\ aunted chemical controls ofte 1 leave us 


than when we started. 


But there are more forces of disease than 


the serious ones associated with crowding 


together of one or more species. The voles of 


Oregon spread tularemia; wells were contam 
inated, and the disease spread to predators. 


Crowding has always been associated with 


parasitism and infection. We are used to think 


Cro\ vding of a singie species 


Ing only of the 
1 environ 
ment Fach 
25,000 increase 1n population requires a vet 


But man will continue to share his 


with animals, friends and foes. 


erinarian to care for the pets with whom we 


associate. And there are with us stull the pt 
gveons, starlings, mice, rats, and mosquitoes 
No matter how man changes the face of the 


earth the forces of evolution will continue. 


He must take 
some unpleasant surprises. It is not impossible 


cognizance of them or 


to have pleasant environment with abundant 
wildlife. The amaziu ieback of the dec 
much of At shown. that 
natural selection 1s 


Man is 


about 


(5) in nerica has 


pow erful torce. 


also anthropomorphic in his ideas 


disease. Infectious disease is a parasiti 


phenomenon, whether the parasit¢ is a tick, 


4 worm. a bacterium, or a virus (2). These 


agents have no respect for man’s superiol 
social status. The zoonoses, the diseases 
transmissible between man and animals are 
known, are many and caused by varied o1 


More than 100 are known with ove 
40 being found in 


by manv and devious routes cy one speci 


[These ents move 


to another. Rabies is carried by bats, foxes, 


skunks, and Opossum as W ell as our familiar cat 
nearly all 


and dog. Trichinae may be found in 
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animals as well 


and 


wild in pork. Human tu- 


berculosis brucellosis of bovine origin, 
by a great veterinary medical campaign, have 
nearly been eliminated. With a let-up on the 
part of the veterinary medical 


there could be 


profession 
1 upsurge of these diseases. 
[he zoonoses Py not have a one way pattern. 
[he great influenza pandemic of 1917 intro 
and there it has 
remained in the form of one or more mutants 
it vearly Even our 


duced the virus to our swine, 
where causes great losses. 
well-scrubbed city neighborhoods cannot es 
(10) 


humorous vein the true story of the rickettsial 


net the zoonoses. Roueche records 1n 
pox epidemic which frightened an -_— mid 
New in 1946. 


biologist Sug 


dle class section 
An alert a 
and their mites carried the dice: ise and helped 
out the investi 


iateur that mice 


pub health authorities c: 


gation which cleared up the mystery. 


The biology teacher needs to become P| 
more active member of the team ip pt 
health in the Too often animals a 


studied as specimens in the biology class, oe 


ice age. 


served, lifeless, with hardly a thought of dis 
entering the 
observations and dissections. Yet the condition 


of health is 


ease discussion through many 
dynamic balance with potenti i 
or active disease alwavs present. 


[he teacher needs to become better ac 
quainted with the specialists of his profession, 
the plant pathologist, the physiologist, the 
bacteriologist, the medical, and 
Since the 


he will find that the latter 


veterinary 


medical doctor. biologist works so 
much with animals, 
is a natural ally and companion. The biologist 
conducting experiments or doing graduate re 
find that the counsel of the veter 


regarding the status of his 


search will 
inarian is invaluable 
and expe rimental animals. The 


controls care 


of laboratory animals has become 
of the profession; most large hospitals and 
research institutions now employ full 


veterinarians to supervise the labor: ICOry stock 


1 specialty 
timc 


Another specialty of the veterinary profession 


is gnotobiotics (9), or the science of “germ 


free” animals. Institutions are springing up all 
over the country where animals are derived 
by Caesarean birth and hand-fed in a pa 


environment. The biologist will 


thogen-free 
keep abreast of this work 


find it necessary 


to trv his own hand at it. 


ind may like 
Many 


members. of epidemiological teams. Research 


biologists are finding adventure as 
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on equine viral encephalitis, vesicular stoma- 
titis, and other diseases has been done by bi- 
ology teachers, sometimes during the summer 
Members of with skills 
in entomology, mammalogy 
aided in 
insects and other wild animals. 

While the will un- 


doubtedly gain much from his association with 


months. such a tean 
herpetology, and 
zoonotic viruses from 


have isolating 


biology instructor 
the specialists of his field, this is a two way 
Lhe bi- 
needed in 


also much to give. 


and he has 
point of 


street, 


ological view 1s much 


medicine today and will be ever more so to- 
He has the opportunity to be the 
In spite of our gadgetry 


chromium, 


MOrrow., 
statesman of science. 
and love of Americans are not a 
scientifically minded people. Historians con 
sider that we are much more like the practical 
minded Romans than the ancient (ireeks. We 
\lthough 


research than we 


have misread much of our history. 


Edison did far more basic 


realize, he represents the American ideal of the 


practical inventor more than the truth-seeker 


and scientist. Few have realized how 


near 
America, like Krance, came to failure at the 
Panama Canal because, from President Roose 


velt down, our leaders, political, business, and 


medical did not believe that mosquitoes car 


ried vellow fever and malaria! The previous 


success of Gorgas in Cuba was looked upon 


by the intelligentsia of the period as an ex 


ample of the success of American cleanliness 
filth. 


Panama, Gorgas had a 


military 
difficult 
coming prejudices and concepts of his business 


over authority in 


tine over- 

supervisors which did not fit the new era. 
Ihe bi ogist stands between the phy sical 

More 


biology 


and social sciences. high school and 


than any other 


new ly 


college students take 


science, and even with the aroused 


interest In mathematics and physics, this is 


likely to continue. If we are to face up to the 


needs of the space age in competition with 


the scientifically oriented peoples of other 


nations (7). biologists must do a more dy 


namic job of teaching than they have done in 


the past. Surveys made during the past ten 
fundamental 
taught 


while the 


vears show that even such a 


concept as evolution ts. satisfactorily 


in less than a third of our schools 


biology classes of over a third hardly mention 
it. 
Future events which are 


will undoubtedly again focus the spotlight on 


around the corner 
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biology. The first event might well be the 
S\ nthesis of self-replicating proteins in the 
test tube (creation of life). If evolution has 
been a stumbling block to our theology, think 
what the creation of life will do! The picture 
of Faust, the scientist in league with the devil, 
the mad scientist of space fiction, is very 
firmly planted in the minds of millions. When 
I or to a class that I had never known 


‘ntist like this, a student came back with 


a SCle 
a note from his mother suggesting that I read 
a book called “Frankenstein” for the facts! 
[hat this was fiction did not enter the minds 
of this class, nor could they easily be dis 
suaded. We have a big job of educating ahead 
of us. 

\ second big event will be the exploration 
of our outer space itself. Here a tremendous 
question awaits the biologist: life in outer 
space! Whether there is life or not, the biolo 
gist will be in the spotlight. If life exists in 
outer space there will be decades ahead of 
classification and comparative biology with 
attendant light being undoubtedly thrown 
upon our own origin and upon philosoph ical 
and theological matters. If there is no life 
found there will be repercussions, too. Perhaps 
men will look again at Schweitzer’s principl 
of “Reverence for Life.” Another byproduct 
of space research, which will make even the 
most abstract rese irch of day-to- day impor 
tance is the solution of our “lebensraum prob 
lem. As Voet (14) stated, even the biologist 
becomes concerned with the potential of life 


to out-grow its environment. Scientists hav 


become c\ nical over the prospect of medical 
advances causing even greater disasters. Spac« 
research gives us the rationale for unlimited 
advances, even as the discovery of the New 
World revitalized Europe. It is hard to be 
lieve that there will not be more real estate 
in the vast universe. Even if power becomes 
available which will make interplanetary travel 
possible, it 1s hard to conceive that many of 
us will be making use of it. “Adscriptus 
glebae” (bound to the soil) may well describe 
most of us. But for those left on earth there 
will be tremendous hope. If science can make 
colonizing of the moon or Mars possible, how 
easy it will be to make any portion of this 
old pear shaped earth—be it desert, or tropic, 
yr polar region “blossom as the rose.” What 
r 


a great time to be biologist. 
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New Opaque Projector 


\n all new opaque projector, the AO , 
Spencer Opaque 1000 Delneascope, as an 
nounced by American Optical Instrument 
Division, has better lighting, sharper seein 
more efhicient cooling system and easier ope! 


tion than previous models. 
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Problems of Teaching Evolution in the 


Secondary Schools* 


DAVID C. EVANS 
Wilson Joint Schools, West Lawn, Pennsylvania 


\ly invitation to participate in this panel 
discussion indicated that I discuss some of the 
problems of teaching evolution in the secon- 
After. period of deliberation 
| decided that | could discuss the above topic 
effectively and realistically by combin- 
following three resources: prob- 
hich I consider prevalent, (2) through 
nd recent conversations, the experiences 
high school biology 
appropriate 


he Is. 


nost 
no tie 


4 


other 
summaries of 


ind problems of 
ichers, and (3) 
olutionary articles. 
Keeping in mind that this topic is to be pre 
“a limited vet informative manner I 
nd it convenient to subdivide these problems 
Categories: 
C;eneral problems—this area includes 
or policies of the respective state, 
school district, prejudices CX- 


the local community or teacher, 
relatively background 
average biology instructor for 


the 


d by 


tic poor pos- 


by the 
subject of 


etfective teaching ot 


ton 


teaching 
les questionable methods of presenta- 
evolution in which 


and troublesome phases of 


Spec ific problems—this area 


of there 1s 


tle ¢ mphasis, 


ution for the biology teacher to “get 
Cross to his or her respective students. 
two of these troublesome 


opinion, 
phases would include the intangible eras of 
geological timetable and the inevitable 


tion of evolution and religion. 


in established fact that today, even 


ough many authorities claim that the con 

ersial issue or dispute between Darwinism 
nd Christianity is over, there still exists in 
ral states laws which prohibit the teaching 
evolution in schools, colleges, and univer 
session of the NABT 


Zoologists of the 


joint 
Society. of 


‘Presented at the 
he American 
Univer 


Pennsylvania State 


Park, 


University, 


Pennsylvania, August 31, 1959. 


sities supported by public funds. In other states 
where legislative action has failed to curtail 
the te: aching of evolution in public supported 
institutions, arbitrary action has been taken 
by governors, state superintendents of public 
instruction, and city or county boards of ed- 
ucation. In some areas textbooks have been 
deleted from preferred lists because of their 
reference to the term evolution or even the 
name of Charles Darwin. In fact there are 
several excellent high school biology texts 
with which I am familiar that do not mention 
the word evolution yet they discuss the sub- 
ject quite thoroughly. One excellent biology 
text is used by many high school biology 
teachers, including my self. The term evolu- 
tion cannot be found’ between the covers of 
this book, but a discussion of evolution may 
be found under the heading of “racial develop- 
ment.” Obviously the publishers have sales in 
imind when some of these so-called forbidden 
substituted 


terms are for more acceptable 
terminology. 
It is not uncommon to hear stories of 


teachers who have either lost their position or 
have been so intimidated by the general at- 
titude of the local community on the question 
of evolution that they have voluntarily for- 
feited their supposed right of freedom in 
teaching and are studiously avoiding the sub- 
ject. A personal friend of mine was granted a 
monetary bonus from his respective school 
district because of his excellent first year job 
in teaching biology. Shortly thereafter he was 
approached by two members of his school 
board and informed that if he expected to 


receive similar rewards in the future, he 
should eliminate the teaching of evolution 


from his course of study. On rare occasions 


| have heard reports of teachers showing 
prejudices by trying to “ 
throats, 


jam” evolution down 


their students’ and likewise others 
having no time for evolution thus disregard- 
ing its discussion completely. In an article that 


I read recently, it was reported that evidently 


| 
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some biologists have the attitude that evolu 
not very important in this day 
of modern. biol gical developments; 


1s passe, 
while 
others believe that since the concept of evolu 


tion is generally accepted by educated peo 


ple, the presentation of the evidence for the 


concept to each generation of young people 
is not very important. Regarding the last few 
happy to say that this ap 
inusual attitude and not a 
among the high school bi 


statements, | am 
parently is the 
common practice 
ology teachers. 
Line problem of a limited background for 
the effective teach ung of evolution is a very 
common characteristic possessed by the aver 
ge high school biology teacher. Phis charac 
teristic is not too hard to visualize when you 
fact that only 59% 
college major in the 


consider the of the biology 


teachers have biological! 
\ study published in 1942 by the 


Biology of 


sciences. 
Commission on. the 
the Union of ‘ 
showed that even then less than half of the 


teaching of 
American Biological Societies 


high school teachers of biology taught evolu 
tion as the principle underlying the develop 
ment of all living things. It was found in that 


study that some of those who failed to teach 


evolution did so because they themselves had 
not been well en ugh educated CO reCOQnNize 
the truth of it. In my opinion, this limited 
background actu lly creates a fear in te: ching 
evolution due to its unnecessarily Controversial 
nature. I often wonder if the authors and pub 
lishers share this feeling of fear with these 
teachers and conveniently place this unit in 
the tail end, a characteristic of most high 
schoo! biology texts. As a result of this unique 
position along with the yearly “running out 
of time factor,” the cautious teacher now has 
an escape from te: ching evolution by saving 
“Well it’s too bad we didn’t have enough time 
of back 


in the past 


to finish the textbook.” This lack 
ground problem has been realized 1 
few vears, for now many college s and uni 
versities offer programs for inservice training 
of teachers of biology in order to build up 
the breadth of training necessary for teaching 
such synthesizing topics as evolution. 


lurning our attention to 


specific teaching 
problems, there appears to be one prob lem 
which biologists. 


am 


is considered basic by some 


referring to the manner in which the 
After many 
conversations with other high school biology 


subject of evolution is presented. 


BIoLoGy 


TEACHER 


April, 1960 


teachers | am convinced that the average 
teacher does not mention evolution until he 
reaches the unit. It is strongly felt by some, 
including myself, that this treatment of evolu 
tion is definitely w rong and therefore prob- 
lem. The SCOPE of evolution is much too vast 
to be confined within a single unit’s discussion, 
If the instructor were point Gut in other 
appropriate units the available evidence show 
ing that organisms ahs become more complex 


through the 


ages and that plant and animal 
populations have ch anged with time, | am sure 
that when the unit on evolution was discussed 
the student would have a greater appreciation 
and understanding of the theories and_ the 
mechanisms involved in. this process. It has 
biologists and biology 


been sug ested | 


aa 
cal committees that evolution should th« 
central theme of the course. I believe that this 


suggestion is designated for the advanced 


COUTSC and not the basic biology 


biology 
lOth grade 


course that is usually taught in the 
However, I'd like to relate a recent experience 
Which makes me feel that perhaps this sugges 
tion is worth consideration even in the basi« 
biology course. At present we have our foot 
ball squad at a nearby camp for a two-wee!l 


training program. [wo or three davs ago 


while walk to our practice field bec 
sana In a discussion with one of my po 
tential inal who had just moved into our 
district During our conversation [| asked hi 
he enjoved his biology course at his pre 


ious school and if he were planni lg to take 


p! 
mv advanced biology course tl 
He said that he Ii] 


Ms COMING Veal 
liked his 10th grade biology 
course very much but for three quarters of 
the vear he was lost with the numerous simi 
larities and differences of various organisn 
and it wasn’t until the discussion of evolution 
that he be egan to “put the pieces of the puzzle 
together.” 

There are some areas of evolution that are 
not emphasized by nany biology teachers, an 
many of these can be accounted for as a result 
of an insufficient background. One thes« 
areas which ts not emphasized enough is the 


Many 


courses of study reveal that only three or four 


historical background of evolution. 


names are usually associated with evolution 
Darwin, Lamarck, De Vries. and sometim« 
vive the stu 


Wallace. g 


dents a clearer understanding of the growth 


I feel that in order to 


of evolution, the instructor should include rhe 
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contributions of other men such as Spallan 
zani, Needham, Pasteur, Redi, Buffon, Oparin, 
ind Haldane. By including the efforts of these 
men. the student should also be able to visu- 
lize just how the dispute between Darwinism 
and Christianity Another area which is 
not ¢1 nphasized enough in high school biology 
is the hereditary mechanism and mutations in 
relation to natural selection. The student can- 
not begin to the concept of 
natural selection proposed | »y Darwin unless 
ie has a foundation in the nature 
genes, how mutations occur, and the 
1 diversified environment on these 
With this background the high 


arose. 


vood 
ot 
ettects ot 


mutanions. 


school biology student should have a more 
desirab appreciation of the various forms of 
plant and animal life. There are other areas of 
volution that could be emphasized de- 
ending more or less on the calibre of the bi- 
ology class. but due to the limited time, and 
e fact that we are interested in the av erage 
iology class, | will not take time to discuss 
reas. 
last area of discussion includes some of 
roublesome phases of evolution for the 
NOLOGY) teacher to “eet across” to his or her 


espective students. As was mentioned earlier, 
one of these is the intangible eras of the geo- 
ogical time table. It ts not difficult to under- 
’ vhy this is a troublesome phase to get 
cross to high school students when even ma 
ture adults cannot comprehend ten thousand 
( et alone a million or a billion vears. In 
past few vears I have found it helpful to 
if not my students, to use the film 
ntitled “In the Beginning” along with de 
scriptive articles which trace the history of the 
| 24-hour scale or a vear long motion 


\nothe 


ot 


troublesome phase that is charac- 
all high school biology classes arises 

en a student raises his hand and asks, “But 
loesn't evolution conflict with the Bible?” In 
along with the opinions of many 


Opinion, 


ugh school biology teachers, this is the 


ost difficult topic to discuss in high school. 

In the first place, the average biology instruc- 
tor is not a student of evolution nor theo logy; 
ence, it is difficult and sometimes dangerous 
to discuss this question with impressionable 
16 year old youths. Secondly, due 

to legal limitations, the question cannot be 
zed completely. [am referring to the 
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fact that even though many states allow evolu- 
tion to be taught in the Classroom, many of 
these same states possess in their laws a state- 
ment or two to the effect that there should be 
no comments made regarding the implication 
made by the Bible. 

In conclusion, there is no doubt that the 
teaching of evolution in the secondary schools 
is a tough assignment and, in my opinion, 
only an ‘experienced, well-read, open-minded 
instructor can handle this task effectively. 


New Use for Chlorophyll 

Iwo classes of chlorophyll compounds, 
called chlorins and rhodins, have proved ben- 
eficial to laboratory animals with induced 
heart failure, according to Dr. Herbert W. 
Wetherell Jr., assistant professor of physiology 
and pharmocology in the University of Ne- 
braska College of Medicine. The effect has 
been demonstrated many times on the hearts 
of frogs, rats, rabbits, and dogs, he said, em- 
phasizing that the materials are not yet ready 
for testing on human beings. 

[he activity of these materials on the heart 
has been studied for some time, according 
to the speaker. In the new work the differ- 
ences among such chlorophyll derivatives as 
meso-chlorins, porphyrins, and viny! por- 
phyrins were examined, he said, adding: 
“While the experiments are still a long way 
from clinical trials, we are svcaalaten quite 
enthusiastic about the results. 


“We do not wish to imply that eating large 
quantities of vegetables rich in chlorophyll, 
such as spinach and beat greens, is good for 
one’s heart. The materials we have studied 
are derived from chlorophy ll which has been 
subjected to several complicated laboratory 
procedures.” Chlorophyll offers a challenge 
to scientists because it represents one of the 
principal substances occurring in nature which 
have not yet been synthesized, Dr. Wetherell 
explained. New infrared techniques developed 
to investigate the complex chlorophyll mole- 
cule indicate that its components are packed 
so. closely together that they crowd each 
other. The fact that the crow ding forces one 
of the parts to be bent out of its normal po- 
sition suggests that duplication of the mate- 
rial in the laboratory would be difficult, he 
observed. 


Horseshoe Crabs 


JOSEPH L. PARKHURST, JR., Colonia, New Jersey 


“Monoculus. Most of this genus are small 
aquatic insects, scarcely discoverable but with 
the microscope; some few are large, and the 
largest of the Insect tribe, is found in this 
genus, the M. polyphemus, which has been 
known to measure two feet in length, ex- 
clusive of the tail; in those species, said to 
(from 
generic name,) the two eyes are so approxt- 


possess only one eve, whence the 
mated, as to appear single.” These descriptive 
small dated 


Pocket -Book,” com 


notes are included in a volume 
1817, “The Naturalist’s 
piled by George Graves, F.L.S., of London. 

Before the nineteenth century horseshoe 
crabs were considered curiosities of nature, 
even giant aquatic insects, and remained un- 
classified for time. A 
feature of these animals, the tail spike, must 
ested the Greek Xiphosura 
They 


next to spiders and scorpions in the textbooks 


some characteristic 


have su (sword 


tails) as a fitting name. were placed 


when a certain resemblance was noticed: the 
head and thorax are fused. 
Possibly the most descriptive name for 


them would be Lhoreau 
indicated in his journal of a Cape Cod tour. 


“saucepan fish,’ as 


[hey are usually called horseshoe — crabs. 
horseshoes, or horsefeet, with refe crmce tO the 
shape of the head section. Its name, Lili; 
pol) phemus, hints at some sort of one-eyed 
monster, but actually 


The head and eves of this ancient sea 


there are two pairs of 
eves. 
remnant are discussed briefly in Dr. A. G 
Mayer's “Sea-Shore Life, publis ied by the 
New York Aquarium. “The large lateral eves 
are easily seen, but if we look more closely 
we will also see two little median eves farthe 
Altogether the 


head region of the horseshoe crab ts quite 


forward. appearance of the 


similar to that of the trilobites which died 
out in the age of the coal, alenough the tri 
lobites probably had no median yes. 


Small limuli collected from tidal debris in the winter menths. 
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Mating pairs after dark. 


\When you turn over one of these odd 
creatures on the beach the tail spike comes 
up and the gill plates open and close lik 
Right side up the animal 
seems to move with a lurch using the last of 


pages In a book. 


six pairs of legs as pushers while the others 
elp lift the bulky shell. Smaller invertebrates 
occupy the backs and undersides of these 
“mobile homes,” 


crabs as especially 


double-decker snails and moss animals. 
Horseshoe crabs may be seen during the 


pring tides in late May and early June, 


\ strarded specimen covered with double-decker 
snails, Crepidula fornicata. 
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swarming in pairs around bay shores and 
digging nests in the sand. From these large 
depressions miniature horseshoes crawl away 
after hatching, although some of the eggs are 
washed up in the tide wrack. The same 
beaches are lined with bits of thin-shelled 
clams which the limuli grind up and eat, along 
with the shells of stranded crabs left for the 
gulls. 


Cancer 

In the frantic search for a cancer cure, 1s 
enough attention being paid to the fundamen- 
tal questions “What is cancer?” and “What 
causes it?”? Many authorities think not, accord- 
ing to an issue of Chemical and Engineering 
News. 

About one hundred million dollars will be 
spent on cancer research this year, a large 
part of it for screening thousands of chemicals 
for their activity against various types of 

cancer in mice. The government's Cancer 
Chemotherapy National Service Center alone 
will screen more than forty thousand com- 
pounds. Past experience indicates that, for 
every thousand chemicals screened, only one 
or two prove active enough for testing in 
human cancer cases, the report comments. To 
date the entire search has yielded only about 
twenty drugs suitable for general use, and 
these show no better than temporary relief 
from spreading cancer and leukemia (cancer 
of the blood- producing organs ). 

Why does cancer strike some people and 
pass others by? How does cancer become 
resistant to drugs? Why does cancer incidence 
vary so much with geography, race, sex, age, 
and social and economic status? 

The best way to get answers to such ques- 
tions is to pour more brain power and money 
into basic research in biochemistry and ap- 
plied scientific fields, according to sev eral au- 
thorities interviewed. 

Dr. John R. Heller, director of the National 
Cancer Institute, when asked what he con- 
siders the greatest need in cancer research, 
said: 

“We know that one out of three cancer pa- 
tients is being saved. We believe that, if all 
patients are diagnosed and adequately treated 
at the earliest possible moment, the rate can 
be raised to one out of two, using only eX- 
isting knowledge.” 
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Advanced Biological Science in Large 
Secondary Schools 


JERRY P. LIGHTNER, Great Falls High School, Great Falls 


Within the past decade increased attention 
has been focused on advanced level courses 
in the secondary school curriculum. Of these, 
advanced biology has received much consider 
ation 

What \ host 
of interpretations have been given to it. Jour 
nal, magazine, and newspaper 


is meant by advanced biology ; 


articles most 
commonly use the term to denote a second 
vear course having General Biology as a 


minimum prerequisite. Some schools have 


additional requirements, such as: a grade ave! 


age of A or B, te 


acher stu 
dent interest, and completion of a course in 


chemistry. 


[here are, however, other meanings 
Through the use of the track system, an en 
riched first-year course is sometimes called 


advanced biology. Courses such as human 
health, and conservation, which 
may serve to broaden the surface but not to 


pre ybe the de pt hs, 


phy siology 9 


also use the term. Finally, 


some senior science courses W here the student 


may emphasize biophysics or biochemistry 


ise the title of 


may advanced biology 


[he results of a survey just completed on 


the prevalence of advanced biological science 
course offerings are most interesting. This was 


a nationwide survey of all public secondary 
schools with enrollments exceeding 1000 stu 
dents and all non-public secondary schools 
having 70 or more graduates as listed in an 
Office of Education bulletin. 
Ninety-four per cent of the 1217 secondary 
schools ‘surveyed responded by postcard to 
the question, “Does your high school offe: 
an advanced biologic i] science course (such as 
Advanced Biology, Microbiology, 
Biology ) which requires as a minimum pre 


Collegc 


requisite the successful completion of a course 
in General Biology?” Table 1 shows the af 
firmative response to this question and the 


Mabel C. Rice, Directory of Secondary Day 
Schools, U. S. Department of Health, Education, 
and Welfare (Washington: U. S. Government 
Printing Office, 1957 


, Montana 


number of such courses offered by each 


secondary school. 
LABLE 1 


NUMBER OI LDVANCED BIOLOGICAI 
SCIENCE COURSE OFFERINGS PER SCHOO! 


Numbet ot Cour 
COUTSC 227 
courses ; 


It is apparent from Table | that 276 large 
secondary schools 22.6 per cent 


of the schools san ipled include at least one ad 


vanced biological science course offering in 


their science curriculum. The majority. of 


schools offer on 1 single course but. the 
range Is from one to five courses. 

\ wide variety of advanced biological 
ence course offerings was reported. Table 
lists the courses most frequently given and the 
number of large secondary schools that offer 


each one 
IABLI 
ADVANCED BIOLOGICAL SCIENCI 


COURSE OFFERINGS LARGI 
SECONDARY SCHOOLS 


litle of Course Number of Schools 

Being Offered Offering the Course 
Advanced Biolog 106 
Physiology 
Zoology 
Biology 
Botany 2 
Biology 3 & 4 | 
( ollege Biole 13 
Biology II 
Human Physiology 
Human Biology 
Anat. & Phys 
Lab. Techniqu 
Bio. Technique 4 
Life Science 2? 
Other tities 3] 


In addition to the 14 courses listed in Table 


21 courses with other titles were offered 


31 schools. ‘These included landscaping, 


| 
0 
| 
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Marine Biology, Nature Study, Health, Bac- 
reriology, Field Biology, Biology Seminar, 
Home Technology, Conservation, Microbi- 


or other very closely related titles. 
Regardless of whether their school offered 


ology 


in advanced biological science course of any 
type, nation ex- 
pressed much interest in them. Hundreds of 
comments were voluntarily penciled on the 
margins of the reply cards. 

they favored 
biology 


biology teachers across the 


Teachers re- 
addition of a 
that their stu 
dents had often requested it. Lack of space 
from 100 per cent scheduling of 
rooms Was pin 2, given as a reason for not 


peatedly said 


secon 1-year course or 


result ng 


being able to offer \ score of secondary 
schools reported tee an advanced biological 
science Course was either going to be offered 
for the first time next fall or was in the plan- 
ning stage for future inclusion in the science 
curriculum. 

Ihe are typical of other com- 
ments made by teachers when answering the 
question posed to them on the reply card. 

Minnesota: “All well planned 
hould have Advanced Biology.” 

West Virginia: “School officials are not in 
terested—a terrible handicap.” 

Michigan 
for no credit.” 

New York: “We did not find results war 
1 continuing Advanced Biology.’ 

“Have offering Ad- 

years. 


“Our junior ‘college course Is open 


sc hools 


“I gave one last vear after school 


rant 
Pennsylvania been 
nced Biology for 25 
Hlinors 
to qualified seniors.” 
South ¢ “Plan to add it next vear.” 


“No! Reason? Why special- 


arolina 
Connecticut 
Wyoming: “Had to drop Advanced Bi- 
ology due to crowding of facilities.” 

lable 


schools. 


courses listed in 
offered by 171 large secondary 
ire of particular interest to the author. 
Biology 
and B tology 
Il. By title it would appear that they include 
truly 


I here are five 


being 

that 

Biology, 


Biology 3 & 4, College Biology, 


Ihese are Advanced 


second-year 


courses exploring 
many areas of biology in much greater depth. 
Some of are of college calibre: for ex 
Advanced Placement Pri gram 
not. Nevertheless, over 14 


nation’s large secondary 


these 
ample, the 

courses. Some are 
per cent of the 


schools offer them. 


SCIENCI 


As a result of their prevalence a study is 
now underway to ascertain the status of these 
Such areas as aims and purposes, 
principal textbooks used, course content, 
teacher preparation, and student research are 
being surveyed. This study should be com- 
pleted in the fall of 1960 and the results will 
then be made available to teachers of biology. 


courses. 


The article by David Kraus and 
Stern in the February 


Eugene 
issue of ABT on “Car- 


rot Tumors” mentioned that the 
bacteria were available from the New York 
Sotanical Garden. This is not the case. They 


have been sw amped with requests for these 
cultures, but they are available from the Amer- 


ican Type Culture Collection, Washington, 
I). C. as well as from commercial biological 


supply companies. Here is another evidence 
that the readership of the ABT is indeed 
wide and alert one as the New York Botanical 
Garden cannot keep up with the demand for 
the cultures which have been requested as the 
result of this article. 


New Stamp 

This is a black and white reproduction of 
the 4-cent water conservation stamp now on 
sale at post offices throughout the country. 
[he stamp, printed in three colors, went on 
sale in Washington, D. C., at the Seventh 
National Watershed Congress. 

The unique two-part stamp portrays a 
close-up view of a drop of water falling from 
a leaf, which sy mbolizes the influences of land 
and vegetation upon water supply. This de- 
sign leads the eye into a right-hand pane! 
depicting an actual small watershed panorama. 
People and industries in the town in the fore- 
ground are dependent for their water upon 
the watershed above, which ideally includes 
conservation-managed farm and forest lands 
and small dams for flood prevention and water 
storage. 
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The Spreading Spark of Life 


OSCAR RIDDLE, 


Is suitable synoptic view of organismal 
advance on earth’s surface now available to 
teachers of high school biology? > The nine 


teenth century contributed vastly to descrip 


tive biology. But the insights gained by quite 


modert 1 biology of the source and sequels of 
(replication), of an under 
standing of the major and truly meaningful 
behavior patterns of organisms, and of the 


physic: il reasonableness of life, now take high 
places in the story of the adv ancing (change 


Ihe clear need for a brief sui 


ing) organisn 
vey giving emphasis to this triad of newei 
core insights provides the reason for this 
Irticie 

Life is not a thing, nor entity; it Is a group 
of intricate, localized, and erasable processes 
which, while not erased, tends to preserve and 
extend itself. Life is the expressed function of, 
and is unknown apart from, organism. An or 
ganism is the total sum of an integrated mole 
cular structure ind of the persisting 
properties of that structure; these latter 
include both self-maintenance and self-dupli 
cation. Organism is a thing—one readily sees 
ind examines it. But organism can now b¢ 
found solely near the very surface of th 
earth. And life, at its now known minimum, is 
the sum of those processes and properties exist 


ing in intricate organized units (organisms 
which can achieve maintenance and self-re 
production from simpler materials drawn from 
the outer terrestrial environment. 

[he identity of at least one substance 
present in the living system that has the prop 
erty of self-duplication along with that of 
replicating a change in its own structure was 
learned by following the backward trail of 
the utation. The substance primarily in 
volved in mutation has those properties; and 


the compound chiefly involved in mutation 
has been traced, to nucleus, 
chromosome, gene; or, in chemical terms, to 


nucleoprotein, and to eae acid. The semi 


which are capable of 


or quasi-living viruses 
mutation and, conditionally, c apable of self 
dupli 1tion—are also nucleoproteins; and in 


them too it is the nucleic acid component, not 


the protein, that paramount. In all known 


Plant City, Florida 


organic compounds superior to viruses both 
genic material and 


the v 
timately with it 


the products more in 
Intimate] \ 
organized or integr: ited that the term 


associated are so 


“living” 


whole. \t 
11) 


1S applied to that as a 


present, biology seems not well prepared 
resolve a question such as: Is genic matte! 
“more alive than protoplasm? 

It is both convenient and useful digre 8 
momentarily from this area of life and organ 


ism. Their characteristics, defined above in 


clearly exceed anything ee 
Unavoidably, t 

le 
No 


ditferent 


terms of biology, 


is now. familiar 


Do the 
violate any physical 
pH 


In 


“mec! 


question arises biologica 


Phe 


appare ntly twe 


law? answer 


nature there ar¢ 


anisms by which “orderly” events can 


produced Present-day physics utilizes 


the “order-from-disorder” mechanism in 4 


events in the 


But 
another mecha 


successful description of 


1g \ orld 


predominant nonlivir 
st th: 


sugge 


Copmost p! IVSICISTS 


Nisth, New but not alien to 1% require | 


to deal with the “order-from-order” principle 


displayed by in the organism. Beyond 


the complexity of its Components, the organ 


ism clearly 


shows its quire special stature bor! 
in the concerted or harmonized activities of 
these component and by the uniqueness of 


Here, 


meet a phenome non 


their ¢c: apacity tor self-reproduction in 
the oft 


ind concept as fundamental in 


area biology, we 


nature as 


any of today concepts In physics | 
of 


everthe le 


or conventional physics, including cours 


Its superstructure, chemistry, is n 


fully expressed in the isolated events within 


organisms, it there provides methods of ap 
proaching and con prehending ¢ those ent 
I he phenomena of life or organism involv¢ 
items such as heat, light, sound, electricity, 
motion, and potentials; physics deals compe 
tently with them, just as it has dealt success 
fully with the phy sical basis of sensation. Simi 
larly, life involves chemica processes of 
known. kinds. Finally, the principlh of the 
conservation of energy applies as r gidly to 

living world as to the universe outside it 


living cell « 


enerey 


Ihe 


duce 


r organism can no more pro 


<a it can produce Matter out 


of nothin g. 


‘THE SPREADING 


Heredity is implicit in self-repro: duction. 
But if self- reproduction were alw ays and abso- 


lurely accurate there would be simple life, 
though there could be no other form of self- 
extension; there would be no heritable varia- 


and no evolution—there would be no road 
to hi her plant or animal. However, on our 
t. the and conditions associ- 
vith life and self-reproduction are such 
always 


non 
plane materials 
ited 
that eventual variation 1s apparently 


linked to organism. And this variation—which 
can now be hastened and multiplied by man 
random. blind, and indeterminate, harmful 


nd advantageous, it is both bad and good, 


[his inaccurate heredity—continued through 
ind always subjected to natural selec- 
degree of accidental multi- 


tion and dying out of lines has spre: ad and 


tion and some 
ost life much above the one capital 
| Vv. quality, or capacity of self-reproduc- 
tion. But favorable inaccuracies (varia- 

jutations) have any power to lift; some 


t 
yropert 


onh 


harmful mutations are erased by 
less harmful and more 
kept and tolerated. Evolution 
erefore from lucky 

vhicl happen to be useful, not harmful. 


Wore 
while others 
CrOUS 


are 


results occasional mu 


Phat prolonged spread of self near our 


surface has been both gener al and di- 
ither than limited to any class or single 


c. At vo two main lines or types of 

se carly and have persisted as plant and 

nil types. Within those types further self 
pansion followed in unequal mode and de- 
rec, and over many diverging routes. It is 
the animal type that biology meets the 


ense and chief problem of behavior—ulti 
t the foundations of sight, of choice, of 
t. of purpose—as_ part of its task of 


ne with the eventual diversity attained 
e living world. 
jefore scanning further the nature of that 


rence One notes a special pattern of be 
vior that is widely shared by both plants 
ACTIVITY 
nposed upon most classes of organisms, 


1d animals. Certain rhythms of have 


cteria conspicuously excepted, by motions 
| relative positions of earth, moon, and sun. 


Standing alone, this fact is neither challenging 
nor surprising. However, many of these 
vthms have shown perplexing tendency 


removal 
darkness, 


Dersist appreciably after or re 


the factors—light high or 
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low temperature, etc.—with which they are 
more obviously related. And for long this 


dilemma has asked insistently for an explana- 
tion. Though the subject remains inadequately 
explored, quite recent studies have shown that 
at least one group or type of these geophysi- 
cal rhythms, called living clocks, involve both 
a triggering environmental factor and a now 
identified endogenous factor. — Familiar 
rhythms related to the solar day include 
“sleep” movements of bean and potato leaves, 
periods of spontancous activity in many ani- 
mals, and wakefulness in man; others are re- 
lated to tide, etc. Meay such clocks 
are affected and seemingly controlled by fac- 
tors such as light, temperature, and barometric 
pressure. Nevertheless, with these several fac- 
tors maintained at constant levels in a series 
of higher and lower plants and animals, it was 
recently found that metabolic rate, rate of 
oxygen consumption, is the long sought and 
more basic source of the several geophysical 
rhythms studied. ‘These metabolic 
rhy thms are also ultimately geophysical in the 
sense that they are imposed by a broadly in- 
clusive environment, but more directly ‘they 
are based on genes. In the several organisms 
thus tested it is the persistence of this metabo- 
lic rhythm, =e a discontinuance or re- 
versal of the minor r triggering factors, that 
explains this 
Lhe preceding account shows, incidentally 
but most signific: antly, that neither of the two 
large divisions of earth’s broad spread of life, 
nor high nor low status within those two di- 
has failed to utilize and clearly record 
a force exerted by distant and inanimate moon 
and sun. Knowing this it is with more expec- 
tancy than surprise that we meet facts from 
the vast areas of ecology and paleontology. 
Many phy sical changes on the earth’s own sur- 
its waters—localized in 


season, 


or 


visions, 


face or in space or 
time—as well as localized changes in the fauna 


and flora, may locally modify both individual 
self-expansion and species survival. Nothing 
could be more logical than to find that the 
spread of self, in all past and present organis- 
mal history, has been conditioned by the 
principles of ecology. 

Resuming the interrupted consideration of 
the nature and consequences s of the divergence 
expressed in plant and animal types, one re- 
calls the familiar fact that plant cells became 


specialists in the capture and storage of 


| 
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consumers and 
appreci: ible 
being 


animal cells the ready 


energy 


releasers of enerey. 


amounts of energy were doubtless 


stored in forms such as ak lehydes and organic 
the young earth, 


in the waters of 


to the one or many origins of the living mole 


acids prior 


cule or ane. gan the speed and volume of 


such stora Was increased those 


selves that devele ped a agent of the chloro 


phy Il ty pe Cells thus sated capture much 


energy from the sun’s rays, expend part of it 
on the conversion of carbon dioxide to sugat 
or starch, and store the remainder within the 


structure of those products. his | 


formance of the plant cell provided the basi« 


upply of food—of energy—that has been con 


oO 
~ 


tinuously seized and utilized by the animal 


organism and by plants deprived of chloro 
phyll. 


Among plants, tl spread of self—the sub 


fect of this sketch—comes near to revelry o1 


to riot. In the tree, the self acquired amazing 


fruit, vet all! 


bulk, profuse flower, and heavy 


of these and more have been denied to the 
trillions of generations, and to the numberless 
modest selves, of bacteria and fungi. [hese 
latter are aberrant types; they are eminent 


sources of both help and harm to an earth 
crowded with more complicated organisms. 
I his plant 
of the organization essential to self-duplica 
all of the 
involved in the 


vorld nowhere fails to display all 


tion, sometimes including intensely 


biological processe S recon 


struction of self tl rough embryogenesis, but 


plant life remains the forever silent and voice 


| aking no step 


less area of the living world. 
rd communication in 


toward the « ipacities for 


sori in the teamwork of neurone and mus 


that world spreads neither toward 
to flight or thought, but 


it became earth's prime display of exposed ind 


cle cell, 
voice or instinct nor 


aried surface, and its unrivaled arsenal of po 


tent molecular invention and production I he 
chief 
spec ialty seem 


agents 01 tools utilized in the latte 


simpler, and more readily out 


lined. than corresponding ones in the evolving 


animal. Most meaningful here is the increasing 


wealth of enzymes, and these, as in animals 


alone with the ge 


increase enes, perhaps 1 n 


one-gene to one-enzyme relationship. Thes« 


enzymes, basically 


quantity of 


genes, OF their ssociated 


determine the type and relative 


whatever the plant invents, along with the 


plant's f final disposition of the product, and 
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they also determine the organs! response 
another of the VCO 


Highly 


“orowth” 


or lack of it to one or 


physical rhythms reviewed above. 


significant, too, is the long list of 


promoting substances hormones—sub 


stances usually chemically unrelated to those 
producing comparable effects in animals. 


\ digression. Clearly it is the rooted or 


roving organism within our reach or neich 
iccesible 


And true 


borhood that is most to Inspection 


and biological study. also that many 


casual handline’s of assemblawes of those 


touch almost none of the insights 


y 


tc 


spe Cies lay 


under review in this article. Unless 


teacher, and laboratory use the specimen as 


incentive and path to unseen process and 


principle, just what is it that the student is 


doing and learning? Can student or teache 


high school college 


ssume that biology 
cal science is being taught hen the student 
1S ga no comprehension of the 
forces that have led to the HVING world ; 
now find it, including human existence as it 
earlier was and now 1s? If this is now unat 


biology, 
\oain, 


today textbook 


tainable in one vear of tenth vrade 


what is our right response to that fact? 


could the final t ten pa ves Ol 


ot high school biology do better than present 


a suitable synoptic view of the subject, partly 


to guide and support the teacher and pal 


to guarantee to a neglected carnest student 
window to am undiluted 


least that one open 
science: It should, ofl ourse, Nave been the 
purpose of many parts of the book present 
in aspect of this view, but the end it should 
11] be tied togetl Cl 

Lhe litt of inaccurate heredity ithin the 


mobile and sensitive azial world was even 


more diverse, and immensely more creative 
and meaningful. There the origin and evolu 
tion of nerve, muscle, and nd beca 
fruitful source of the truly se and 


neaningful expansions of selt Ihere the 
promising gn fibril, always absent fron 
the world of plants, appeared in lower men 
bers of Vietazoa, and, in some high¢ 


classes of the swollen world of invertebrates 


a plenitude of fibrils (neurones) connected 


effector muscle and gland with the modest 


clusters of neurones present as dispe rsed and 


meagre brains. Within these latter classes, and 


closely associated with the complexity of their 
cells, the Oreat of 


even that Hight 


neural and muscle 


avoidance and. choice 
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were sometimes added to the initial, 
delimited, and firmly 
pacity for self-duplication. 

At least three or four 


precise, 
tranquil, localized ca- 
of these relatively 
gifted types had spread over land or sea prior 
. half billion years ago. Indeed, we 
can now observe that all except one of those 
types had then already attained their maturity; 
that is, they had reached a stage of specializa- 
tion and loss of plasticity ‘that precluded 
further extensive changes and permitted only 
The one exceptional ty pe—elon- 
gate, segmental, bilaterally symmetrical, with 
supporting or (notochord ) 
tissue, and a brain minute but anterlor—was 
1 representative of the chordate (vertebrate ) 
t\ pe Some of the varying descendants of this 


to per h: aps a 


minor ones. 


skeletal 


nore promising type were likewise c: apable of 
little further change, and such persisting rare 
species as the thin and less than fingersized 
phioxus 


earhicl parent a 


yermit us to regard the 
} 
1 lowly, 


unseen 
free- swimming, fish 
parental type had acquired 
organ, and function—of 
advanced structure and 
ibit—which was destined to be adapted and 


KC 
pattern of tissue, 
roving 
progressively modified into and through a few 
classes that would later vir- 
ly dominate all animal life on land, sea and 


weressive Classes 
ur—fishes, amphibia, reptiles, birds, mammals. 
One next and the main 

rces of the superb mental capacities un 
folded by heredity during this 


recalls the nature 


Inaccurate 


progression of animal life from something 
lightly lower than lowest fish to highest 
unmal. For that purpose, a hundred-fold 


vpansion of this text could serve the reader 
ell, but that both the 
present objective and the limits imposed by 
is journal. Though this rich and technic ally 
omplicated area of 


would far exceed 


neurophysiology and 
latomy must here be skirted rather than en 
tered, this survey should not fail to record the 
circumstance that fewer than one professional 
NOlogist in fifty Is now passably schooled in 
e techniques and existing information which 
luminate the motor and mental acts of man 
ind other primates. Few, therefore, adequately 
issess such cogent conclusions from modern 
as the one noting that there are no 
only mental acts. 
\rt the level of the entire free-living cell 
basis for both excitation and conduction exists 
the protoplasm. Whatever the 


neu ology 


nental “states.” 


so-called 
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neuromotor system of ciliate protozoa may 
turn out to be, it apparently is not a precursor 
of the nervous system; in protozoan cells, as 
in other cells, excitation of the surface appears 
to be transmitted from one region to another. 
In the Metazoa, nervous conduction—the 
rapid transmission of signals from one part of 
the animal to another—seems to reside in cell 
membranes which can be partially or com- 
pletely depolarized by chemical, mechanical, 
thermal, or electrical stimulation. Similarly, 
nonmuscular movement is exhibited freely 
by the protoplasm of many cells, even in that 
of differentiated tissues. Familiar cases include 
cilia, amoeboid movement, growth, and the 
stomata of plants. However, “the contractility 
of the several types of muscle cells, like the 
capacity for nerve conduction, is of another 
and higher order of attainment, and it too was 
not attained in plants. Again, at the junction 
of nerve fibers with muscle and gland cells a 
few special secretions such as acetylcholine 
and epinephrine were evolved. These secre- 
tions transmit the nerve impulse from neurone 
to neurone and to the effector cells, muscle, or 
gland. Stull other glandular secretions—the 
cluster of hormones—were also gradually ac- 
quired in this multi-fronted advance in animal 
organization, the quick or slow release of these 
versatile and powerful agents, whether in di- 
rect response to a change in the environment 
or to a neural stimulation, opened many paths 
to exceptional stance and performance and to 
the intrauterine development of mammals 
along with the many mental and social con- 
sequences of that type of reproduction. 

\ deeper meaning of the nervous and en- 
doctrine systems of chordates rests on the 
circumstances that those systems there evolved 
as a single, united, superb regulatory and in- 
tegrating mechanism. There, in chordates, 
self-maintenance proved itself compatible with 
the addition of new or much refined organs 
of special sense and with a brain whose locali- 
zation and expansion were unimpeded by basic 
corporal architecture. In short, the chordate 
type became the path to that enlarged and 
more accurate perception of the environment 
and to that more effective responsiveness to it 
which cradled the superior mental act. 

Through the development and full exploi- 
tation of the benefits derived from cooperat- 
ing nerve, gland, and muscle—always aided or 
conditioned by organism’s ever-growing 


( 
° = 
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associated enzymes—some rare 
segments of the total animal world 
evolved types of activity and behavior which 
> almost or quite as marvelous as the initially 
self-duplication. 


and immensely 


armory of gene- 
have 


property of Chese 


later, special, quite unique, 
superior animal attainments paved the way 
for the leisurely and progressive origin of the 
“mental.’” Purpose 
only after its 
refinements: 


worthier behavior called 
consciousness could 
more eminent and 
flight and instinct coulc 1 arise after less elabor 
ate integration; a simple reflex movement, use 
ful but virtually detached from mentality, 
could precede all of that vast complexity ex 
cept the modest differentiations of the nerve 
net and the contractile cell. 

The unity that the simplest 
all that was 
Body, 


and arise 


more recent 


early organism was preserved 11 
attained later aa in evolving organism. 


brain, and mind of elephant and man retain 


the status of functioning integers. Fach of 
those units has a body-mind, not a body and a 
mind. The organism aware of self was the 


fe cg and relatively recent issue of im 

iensely prolonged and sometimes inaccurate 
self reproduction followed always by rigor 
ous tests for survival. No part of the spre: ad 
ing world of pl ints took steps in that direction 
few eminent anima! 


billion 


And only one of the 


classes ot 
perienced the taking of several further steps 


thought, and purpose. 


nearly a half years ago ex 


towards self-awareness, ‘ 
Meanwhile, every step of that later vast ad 

taken mainly by and by 
exploiting the capacities of nervous, muscular 
and 


~ 


and 
firmed advance in the 


vance incre: ISINg 


tissues—was a tested con 


‘integration of the inimal 

type of organism. 
[hough the trait of 

in the 


sociality appears at 


more than one level animal kingdom, 


it is the sociality in the vertebrate 
series—more especially in the primates that is 
Preeminently in that 


do the 


eX pressed i 


of maximum interest. 


series, from fishes to mammals, Fenic 
broodiness or 


and endocrine foundations of 


parental love exist and blend with those of 
sociality; in that group only are sociality, svm 


pathy, love—all ingredients of altruism—as 


Preeminentl\ 


sembled a type of organism. 


in the primates, endowed with prolonged 
intrauterine development, did the “family” 
unit of social life become established. In turn, 


in early man, family life became an environ 
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mental factor of first importance his most 


outstanding performance, during a few hun 
dred thousand years it provided him a favor 
able opportunity to develop language, and 
thus to open the door to abstract thought. 
the experience of one generation 
communicated and added 


Man himself then began 


hereafter, 
of selves could be 
to that 
the creation of culture and civilization 
clearly beyond capab le of shaping the 
aims and the destinies of nations and men, and 
younger 


later ones. 


forces 


self, 


providing the subject matter of the 


science of sociology. 


Request for Papers 
High school ind college teachers who plan 
AIBS Oklahoma 
’8-September 1, are invited 


to attend the 
State, August 
submit papers for possible inclusion in. the 


mectings at 


| ordy ce. 


NABT program to Mr. Phillip R. 

Oak Park-River Forest High School, Oal 
Park, Illinois. Title of paper must be sub 
mitted by May 1960. Papers in the areas of 
teaching of invertebrate in high 
school, teaching of genetics and. probability. 
ecological studies, and promising laboratory 
techniques ire especially solicited 


Educational TV 


Managing Editor Muriel Beuschlein is on 
leave from the Science Education stati 
hicavo eachers College to work th 


science in service S¢ 


WON-TN 


concentrate on 


coordination of 


seen daily ove! On these tel 


casts she will methods fo 


intermediate children using materials 


teaching 


which are of interest to and frequently used 


by this group 


Yttrium 


Clarence C. Grant of Rutgers University 


Agricultural Experiment Station described a 
method to detect the presence of yttrium in 
bone at a recent meeting at Seton Hall l 
Versity Yetrium-90, a strongly adi TH 
fallout product, is the “daughter” or decay 
radioactive sub 


product of strontium-90, a 
bone ( 


that can cause incer. 
half life t 
radiation is considerably 
Whether o1 


tendency Ol 


stance ttrium-9 
| 


has shorter ian strontium-90, and 


the intensity of that 
greater than that of strontium-90. 


not it has the bone-seeking 


strontium is not yet known 
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To Sterilize: To Free from Disease Germs 


FRANK E. WOLF 
State Teachers College, Fitchburg, Massachusetts 


Fellow biology and health teachers, please 
that the title definition does not delimit 
erms to actively reproducing oye 


nore 


disease gC 
é 


the definition states disease germs, which i 
clude spores. 

following appeared in the March 5, 
958 issue of SCOPE WEEKLY (4), “Use of 


e pressure cooker as sterilizer ‘will eliminate 
e possibility of clostridial [tetanus ] infec- 


tions due to contamination of needles and 
yringes, ... Johnson and Deasy of the 
Brisbane. heune alia Health and Home Affairs 


went on to say, “Nonsporulating 
be destroved in twenty min- 
at sea level, ‘but spore- bearing 
Indeed, 
hours.’ 


Department, 
organisms Way 
tes of boiling 

nisms may survive. some spores 
Jean 
“Spores may 


treat- 


tolerate several 


boiling for 
9) supports this contention, 


ind hours of boiling or survive 


ent with strong carbolic acid.” 
\ ¢ omparison between the recovmienda- 


for “sterilizing” by means of the three 
ost Common water-steam systems and actual 
indicate that we, 
may be taking 


assumed to 


will, is believed, 


ell as doctors and nurses, 


ndue risks with materials have 
een sterilized. 
[he most common sterilization procedure 
used outside of hospitals is boiling in a hot 
ter bath for twenty to thirty minutes. 
injections and drawing 
dissecting instruments are . 


boiling in water for 


Svringes used for 


and some 


sterilized by thirty 


nutes.” One wonders whether sometimes 
to the frequency of the pr: actice or the 
tive effic: IC) of the procedure, The answer 


a standard laboratory refer- 
bath sterilization): 


method is valueless for killing spores.” 


be found in 


rk (regarding water 


Kolmer and Boerner recommend boiling 
reel hours. 
It would appear that the usual school lab 
tory and or medical office practice of 


hot water ts 
kinds of 


ng contaminated objects in 


te useless for destroying some 
pores. In this respect, the hardy and enduring 
ture of bacterial spores was explored in the 


ABT. 


\p 1956 issue of the 


ty 


The Arnold sterilizer, which uses steam 
not under pressure, is also misused when ob- 
sigs are steamed for twenty to thirty minutes 
in The recommendation for the Arnold- 
is: boil for twenty to thirty 
minutes and repeat the procedure on the two 
succeeding days.’ Kolmer and Boerner are 
somewhat more cautious; they recommend 
for bulky material “forty -five to sixty minutes 
on each of three days in succession . . .”* 

lhe autoclave utilizes steam under pressure 
and is commonly used in hospitals, rarely in 
office practice, and in school laboratories by 
those ———, te: achers who use pressure 
cookers. The U. Army’ and Kolmer and 
Boerner® sterilizing small ob- 
jects in the autoclave at one hundred twenty 
degrees Centigrade (achieved at fifteen pounds 
of pressure) for fifteen minutes, and for large 
packages the time is increased to thirty to 
sixty minutes. 

In looking back over these data one is 
impressed with the range of recommended 
temperatures and lengths of operating time. 
The water bath is generally used at temper- 
atures approaching one hundred degrees 
Centigrade for thirty minutes. However, the 
recommendation is for one hundred degrees 
Centigrade for two hours in order to kill 
spores. 

The Arnold-type sterilizer is usually used 
for twenty to thirty minutes. However, the 
recommendation for forty-five to sixty 
minutes on three days in succession. 

The most effective water-steam sterilizer 
is the steam under pressure type; i.¢e., the auto- 
clave or pressure cooker, which achieves high- 
er temperatures than boiling water and the 
recommendation for which is steam at one 
hundred twenty degrees Centigrade under 
pressure for fifteen minutes. Bulk media may 
well be re-autoclaved on two succeeding days. 

In conclusion, it should be pointed out that 
Australian colleagues referred only to 
tetanus organisms, but the principle of resist- 
ance of spores applies to other spore formers. 
It is obvious that spore formers require more 
ordinary boiling water baths for their 


our 


than 


0 
ron 
t 
mid 
° 
his 
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extermination. Since spores are likely to be 
found anywhere, teachers should guard them 
selves against possible transfer of infection by 
following adequate sterilization procedures. 

[he original reading for this article was 
done four years ago when high school stu- 
dents raised questions concerning stitch in 
fections and other allied, unexpected problems. 
While it is true that 
any conclusion about a specific case, it is fair 
to generalize that finger and veni-punctures, 


we could not come to 


injections, and sutures are surgical procedures 
requiring at least as much protection as auto 


claving pressure cooking can 


o1ve. 
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Cell Enzyme 
\ hardy enzyme that regulates the chemius 
try of all living things from microbes to man 
called inorgani pyrophosphatase, withstands 


temperatures that destroy most vital 


11 
| 


cell 


living 


constituents, according to a man-and-wife 


team of microbiologists from the University 
ol of Medicine, Jackson, 


In the body, the important substance 


of Mississippi Sch 
Miss 


regulates the formation of inorganic phos 


yhate. a mineral essential to the life of a cell, 


report Dr. Emmett J. Johnson and his wife, 
Dr. Marv K Johnson. 


[The enzyme owes its durability to the 


sturdy chemical bonds that hold its atoms to 


gether, ac cording to the Johnson study. | hese 
bonds “provide a strong fortress against the 


forces of the environment, which all living 


things must resist in order to survive.” 


[he enzyme studied by the two microbi 


ologists was isolated from the bacterium Azo 


BIOLOGY 


PACHER April, 1960 
tobacter agilis. The authors pointed out that 
“unicellular organisms, such as bacteria, offer 
an opportunity for study of the a ‘rangement 
of this biological equipment, with the even- 
tual hope of constructing a metabolic model 
his 
continued, “by 


of one of. life’s chemical workshops.” 


might be accomplished, they 


locating 


for the daily chemical events of the cell. and 


the respective activities responsible 


then reconstituting the whole from its parts.” 


"Youth Looks at Cancer" 


\ new edition of this booklet is now avai 
able to the general public from your local unit 
of the American Cancer Society or the So 
ciety’s national headquarters, 521 West 57t 


Street, New York 19, New 


eieht page, beautifully illustrated, 


York. It is a sixty 
ind con 
rewritten pamphlet 


pletely concerning the 


NoOlogy of cancer. Biology teachers will find 
this a very handy reference to put in th 
hands ot each one oft their bioloey students 


Science Teachers Speak 


kKive hundred science instructors recent 


survey sponsored b 


Makers Vssociation 


STIONS on 


participated in recent 


the Scientific Apparatus 


Covered in the urvey ere qu 


whether o1 ninistrators wit 


teachers on ne iboratories; adnunistrators 


ittitudes toward released time and protessiona 


societies; and teachers opinions of T\ nd 
rudio-visual aids 
Copies ot the Col plete report, 


ence [Teacher Opinions,” are Wallable without 
charge. Write | 
tion, SAMA, 20 N 


6, 


iborat ry 


\\ 1¢ 


quipment Se 
Drive. Chicago 


Fish Link in Evolution 


Fishermen tron \ladagasc ir are reported 
have caught and kept a coelacanth 
rare fish valued by scientist nk int 
chain of evolution. 

The coelacanth lived millions of vears ago 


It has a distinctive 


armored head 
land reptiles are | 


beleved 


from this family. 


“Bevond These Doors,” an educational Sci 
ence program will be seen during the second 
semester on Channel 11 in the Chicago area 


ls 
— 


A Fundamental Biology Course for Eighth 
and Ninth Grade Pupils* 


RICHARD H. DUNN 
Virginia State College, Petersburg, Virginia 


[he recent challenge of the scientific su- 
premac of the United States by Russia has 


resulted in an increased emphasis on. science 
all levels as well as the scientific 
the United States. The in- 
about science has resulted 


mstruction at 
production of 
creased concern 
many recommendations and some changes in 
ppre riches used in content 

and science curricula in the 
public schools. This increased emphasis in the 
schools involves all phases of science: 


science courses, 


of science Courses, 


publi 


general science, biology, chemistry, and phys- 
Cs. ell as mathematics. 


[he shortage of mathematicians, physicists, 
ind ¢ has created a situation 
as allowed phy sics and mathematics to gain 
high school curricula. 


neimeers which 


favor in This is 
inifested by the position in sy curricula 
high 
high where 
1 half vear at the 
and this half 
high school ex- 
biology that many and girls 

eceive. The half year of biology appears 
be totally inadequate from the ‘standpoint 
ne devoted and the needs of the pupils. 


ere biology is being placed in some 


here are some 
is being taught for 
ninth 


likely to 


grade lev 


= 


be the only 


ohth and 


boys 


TO 


INV instances it 1s questionable as to 


ether the approach is desirable for the ma- 
level of early teen- ge ' 
ols have reported that a ninth grade bi- 
is taught at 1 level which pre- 


age youngsters. Some 


Course 


to take the adh anced placement 
vation for college credit. course 
hich is taught at a level which prepares 


upils for the advanced placement examina- 
ion is essentially a college level course, and 
the content of such a course should be too 


idvanced 


Since all « 


for eighth and ninth grade pupils. 
if the other sciences are concerned 
vith problems of man and his environment, 
biological specimen, it does not 
for 


man is a 


unreasonable biology teachers to 


ppecal 


NABT 
State 


with the 
\ugust, 


*Presented at the 
\IBS at Pennsylvania 


meetings 
University, 


tv 


hold fast for at least a full year of funda- 
mental biology at the eighth and ninth grade 
levels. 

The approach to this first course should 
be fundamental and should appeal to the ma- 
turity level as well as academic ability of the 
pupils. One of the objectives of this course 
should be to motivate and stimulate the inter- 
est and curiosity of students so that they will 
continue to increase their know ledge in the 
field of biology after the first course has been 
terminated. This course should be treated in 
such a manner that the boys and girls can 
draw upon experiences from elementary and 
general science to better understand the 
biotic world of which they are a part. Cau- 
tion should be taken to prevent the intro- 
duction of the complex biochemistry of 
metabolism of which eighth or ninth grade 
students do not have the chemistry back- 
ground to fully understand. The class should 
be informed that the processes of metabolism 
are somewhat complicated and are not com- 
pletely understood by experienced biologists. 
However, they should be told that they would 
understand more fully these processes if they 
take a second biology course after completing 
courses in high schol chemistry and physics. 

This first biology course 
its beginning with a review of climate and 
weather which influence the nature of the 
earth’s surface and the distribution of plants 
and animals. The study of climate and weather 
might be followed by a study of the nature 
and composition of bodies of water and soil 
which serve to support plant and animal life. 
\ discussion of media or environments of 
plants and animals should provide enlightening 
information on factors influencing the survival 
and distribution of organisms. In this funda- 
course maximum use should 
of the biology of the immediate 
community. The first class exposure should 


might well have 


mental biology 


be made 


be to living organisms and not of pickled 
specimens. The first approach is extremely 


important, for you want to impress upon the 


h 
I3 
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science of life and 
should not be confused with the process of 
embalming which is concerned with preserv- 
the [he approach used in_ this 
course should be largely ecological and evolu 


students that biology is a 


ing dead. 


tionary rather than taxonomic. Taxonomy or 
a may be introduced as the stu 
dent studies the ecology, morphology, and 


[he taxonomy 
should be real and not artificial. Pupils should 
be encouraged to bring into the 
classroom and to determine the phyla, classes, 
and orders to which they belong rather than 
forced to memorize the 
of a phylum, class, or order 


of the organism. 
organisms 
characteristics 


and randomly 
select representatives to be studied without 


to be 


any contact with a living O 


Planned field trips should students 


dead specimen. 


the Opportunity to become acquainted with 


organisms which cannot be brought into the 


classroom. 

The first biological specimen studied should 
be some plant or animal with which the stu 
are familiar. 
is a plant, the students might ascertain whether 


dents ver\ If the first specimen 


It GrOWS fron seed and reaches maturity in 


1 single season or whether it may persist for 
a single 


more two seasons. If it grows from a 


seed 1 season, the prob em of main 
taining gate le seed during periods unfavorable 
for growth 1 nay be considered in the perpetu 
of thi This 
possible even in the most urban communities, 
ror 
To 


ation organism. observation is 
pupils may note whether it is necessary 
lawn annually or plant flowel 


vith 


seed the 


seeds each spring Problems concerned 


seed germination pier provide interesting 


expersences where students may employ the 
scientific method working with living bio 


logical specimens. Another observation may 


be concerned with the nature of. the leaves 
of various plants, und also a macroscopic ob 
servation of the irrangement of the vasculat 


bundles of plants bearing different types of 
leaves may be made. A further question which 
may treated is the nutrition of familiar 
plants and of plants in general. Many practical 
demonstrations can be performed to suppl) 
An 


made is 


be 


first hand information to such questions. 


other observation which might be 
whether the plant sheds its leaves annually or 
If the plant should retain its 
given to 


this 


retains them. 


leaves some consideration should | 


rhe features which 


evolutionary 
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retention pe ssible. 
or retaining 


\n explanation of shedding ' 


~ 


leaves should involve physiology. 


morphology, and evolution. By all means some y 
consideration should be given to the impor- fe 
tance of plants Does the plant iN question n 
provide shade, provide protection for the 
soil against erosion, contribute to the dis ‘i 
comfort of man, provide food and shelter for 4 
other organisms, particularly animals? Inter- re 
esting information may be secured as to the ” 
state of health of the plant and, if it is not 
healthy, what are the agencies contributing 
CoO the diseased condition? Students should be 
confronted with questions seeking informa- 
tion as to the eftect of certain diseases upon d 
the population and distribution of plants native ‘ 
to America such as the chestnut and American , 
elm trees. Attention should be given to the : 
measures used to control plant diseases, par ; 
ticularly those used in the local community. 
Some consideration should be given to the 
means by which familiar plants in the con 
munity are propagated. ‘ 
Phe study of variation among plants might ‘ 
provide a timely introduction to reproduction f 
and Mendel’s Laws. For the most part the P 
treatment of heredity should be broad and ' 
general so that may apply what has 
been learned when they begin to explore 1 ‘ 
animal life of their environment , 
\ good approach to the study of animals 
of the local community may begin with t 
Investigation of inimals associated with th ‘ 
plants studied. This type of introduction may 
very vividly impress upon the students the 
dependence of animals upon plants. Also, the | 
approach to the animal kingdom should begin | 
with famuliat specimens It ery 
be a bird, a bat, a cat. a fish, an insect. o1 
worm. [he general features of the organis 
might be noted and the individual place 
into phylum, class, or order. The examina 
tion of to be studied later wit 


Orvanisins 


simular features should be placed into the same 


or closely related categories I his CV pe 
approach should encourage boys and girls 
to classify other organisms which they 
the opportunity to observe and handle 


\ dynamic biology course should provid 
} 


exploratory experiences as ell as contirmin: 


exercises. The nutrition of familiar organism 
should be treated, and in some instances stu 
dents should be permitted to examine the 


materials in the digestive tract of a frog, 


No. 4 


Val. 


bird, a bat, an owl, or some other animal 
which the diet is not well known. The stu- 
might learn that some of the animals 


have a dislike are friends of 


dents 
for which they 
man 

Habitats and migratory habits of familiar 
organisms such as birds should be studied. An 
attempt should be made to associate migra- 
habits with such factors as day length, 
and reproduction. 

[his first biology course should provide 
gene! information on life processes of or- 
including digestion, respiration, 
circulation, elimination, absorption, and repro- 
duction. A study of the reproduction of plants 
ind lower animals should certainly help the 
students understand and appreciate human 
reproduction when treated later in the biology 
course Or in some other course. For the pur- 
significance ot organs 


tory 
temper iture, 


ganisms 


pose of studying the 


ind systems In organisms, Comparisons might 


be made between unicellular organisms, such 
is Euglena and Chlamydomonas, and multi- 
cellul organisms, such as bean plants and 
frogs; these organisms can be handled very 
easily in the laboratory. A brief. examination 


of the beating of a frog” s heart will probably 


leave a longer impression of the study of cir- 
culation than any faney chart or model. It was 
eported in the July 13, 1959, issue of the 
Xi York Times” that one of the fifty 
high school students in National 
Science Foundation program at Rutgers Uni 
ersity Was, “a sixteen-year old boy, who 
ispires to be an engineer and whose interest 


id been far removed from poultry science 
the other day as he told 
‘ measure the cardiac functions 
of a chicken.” With the use of a living animal 
int study of circulation, you have a spring 
which, 


became enthusiastic 
of elping to 


which may invoke 
inswered, will contribute to the a 


this vital 


questions 


knowledge and understanding of 
; 

course should not be 
which shows a 
and botany. It 


hould be emphasized that with few excep- 


| 1S basic biology 


presented in a manner strong 


dichotomy between zoology 
tions the same vital processes take place in 


bot plants and animals. In this paper it has 


een suggested that plants might be considered 
first; however, every opportunity should be 
taken to use the integr ated approach studying 


plants and animals at the same time whenever 
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possible. Also, living or recently collected 
specimens should be studied w henever avail- 
able. 

The content of the eighth or ninth grade 
biology course which has been recommended 
is not rigid or a “must” in any curriculum 
or gener: al biology course. The approach does 
appear desirable. Some schools are using at 
present an approach of this ty pe. Summer 
biology camps for high school students are 
conducted in some communities where boys 
and girls have the opportunity to make use 
of an outdoor laboratory and to study plants 
and animals in their natural habitats. During 
the summer, in urban communities 
might give serious consideration to offering 

1 biology course of the ty pe w hich has been 
decmiel at a time when outdoor laboratories 
are accessible and contain a wealth of biology 
to be explored. 


schools 


\ full year of fundamental biology is rec- 
ommended for all students at the eighth or 
ninth grade level. The experience ‘of this 
course should be extremely meaningful to the 
boy or girl who does not continue his high 
school training. It should provide him with 
an appreciation and understanding of his 
biotic world and enable him to derive re- 
warding experiences from the wonders of 
nature. To students who continue their high 
school experience, it should motivate them to 
second biology course after they take 
courses in chemistry and_ physics. The first 
biology course may encourage or direct stu- 
dents into high school chemistry and physics 
classes so that they may get the necessary 
background to understand and appreciate an 
advanced high school biology course. 


take 


There are many biology teachers who are 
of the opinion that high school biology should 
taught below the tenth grade level; 
each year more schools are offering 
biology at the eighth and ninth grade levels. 
Phe level at which biology is taught should 
be governed by the students involved and the 


program of the school. However. if biology is 
level the ap- 


not be 
however, 


otfered below the tenth grade 
proach to this course should be designed to 
suit both the maturity level and 
ibility of the students involved. 


academic 


NABT now boasts of the largest membership in 
its history. 


( 

On 
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Strontium-90 


Contamination of food by radioactive fallout 
from nuclear explosions “is greater in the 
\mazon Basin than in the United States, where 
there is five times as much fallout. The con- 
considered the 


centration of strontium-90, 


most hazardous form of atomic debris, is 
generally three times as high in the United 
States and othe! 
in the Southern 


areas in the same latitude as 

Hemisphere, but unusual 
weather conditions enter into the picture in 
Arthur R. 


Schulert, staff biochemist of Columbia Uni- 


the Amazon, according to Dr. 


versity's Lamont Geological Observatory, 
Palisades, N. Y. 
In general, cereal grains contain the highest 


levels of strontium-90, some fruits and vege- 


tables contain intermediate levels, and milk 
has the lowest level, although there are large 


1 
} 


Variations within each group, the biochemist 


said. 
In the Amazon Valley the heavy tropical 
rainfall brings strontium-90 down from the 


upper atmosphere, he explained. Over the 
vears, it also has washed some of the calcium 
the soil. Both factors tend to increase 
the strontium in food crops and milk, because 
strontium is chemically related to calcium and 
tends to replace it in crops and in bone struc- 
ture, especially when calcium levels in the 
soil are low. 

If the amount of strontium-90 in the aver 
diet in the United States remained at its 


present level, it 


would ultimately produce 
radioactivity in the body amounting to 5 per 
cent of the radiation we now receive from 
natural sources, Dr. Schulert commented. The 
fact that it is much lower than this indicates 
that there is a considerable time lag in the 


absorption of strontium-90 from food into the 


bones. 

[he dissemination of strontium-90 through- 
out our environment as a result of nuclear 
explosions has been under extensive investi 
gation for the past several years,’ Dr. Schulert 
said. “It is generally considered the most haz- 
ardous isotope present in nuclear debris be 
cause of its long half-life (28 vears) and the 
fact that it is similar to calcium and finds its 
wav into foodstuffs and ultimately into human 
bone 

“Food is the key point in the transfer of 


strontium-90 from bomb to bone. Strontium- 
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90 produced at detonation travels through the 
atmosphere to the soil, then into plants and on 
into humans either directly or through dairy 


products. An understanding of the steps in 
this chain is necessary if we wish to explore 
means by which the incorporation of  stron- 
tium-90 into the human body might be re- 
duced. 


“Food is the only means by which bone 


concentration may be estimated with reason- 
able accuracy in remote, but nevertheless im- 


portant, geographic areas. However, once the 


body's take-up of strontium-90 from food is 
known (and this has now been established 
within reasonable limits) the bone levels in 
any group of people can be predicted from 
their dietary levels. 

“Food is the best ‘barometer for quickly 
assessing potential danger to man. Lhe bone 
mineral of the body 1s replenished very slowly. 
Consequently it takes a considerable time for 
a sharp increase of strontium-90 in one’s food 
to be reflected in overall bone concentration 
Clearly food, and not bone, is the item to be 
watched in order to keep abreast of changes 
in the strontium-90 picture as it affects man. 

“The concentration of strontium-90 in food 
is primarily a function of the local fallout, 
the nature of the soil, the ty pe of food and 
the agricultural practices used in food pro 
duction. In terms of ‘Sunshine Units’ (a Sun- 
shine Unit is a minute amount of radiation 
equal to a micromicrocurie of strontium-90 
per gram of calcium), the average U.S. con 
tent in cereal grains is 20, in some fruits and 
vegetables 12 and in mulk & units. 

‘A sizable fraction of effort both in ou 
laboratory and others has been directed to 


ward investigations in milk, since milk and 


produc ts constitute the 


source of dietary calcium in the United States, 


other dairy majo. 
even for adults. The highest value vet noted 
was 36 Sunshine Units, found in the northern 
Great Plains area. Since this sample represented 
the pooled milk from a large number of 
farms, there are no doubt individual farms in 


the area exceeding 40 units in then milk, and 
perhaps reaching 5 

“The highest level of strontium-90 In any 
food thus far analyzed was found in food from 
the tropical rain forest of the upper Amazon 
Basin. Some values found here exceed 40 


Sunshine Units.’ 


| 
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Film 
“Balance in Nature,” a 17-minute, 16 mm. 
produced by Robert 
H. Crandall, portrays the life cycles of aphids 
ind their enemies, ladybird beetles. It is being 
by Filmscope Box 397, Sierra 
\ladre, California, for $17 


sound movie in color, 


Book Reviews 


He Bestiary, A Book or Beasts, T. H. White. 
) pp., $1.45, G. P. Putnam’s Sons, New York, 


\ delightful book, full of fact, faney, fable, 
nd moralizing. The author gives us a free trans- 
ition of a Bestiary produced in the 12th century. 
About 150 animals are included. For each there 
s typically an explanation of the meaning of the 


isually erroneous, miscellaneous bits of 
formation, and often a moral lesson. Thus 
HRYCUS the He-Goat is a 


ting animal who is alwavs burning for coition. 


lascivious and but- 


His eves are transverse slits because he 1s so 
randy. It is thence that he gets his name, for the 
Hyreci are slit-eved too, according to Suetonius.” 


Following the description of the Ibis we hav« 
Now if the sun and moon do not throw out 

their cruciform rays, they do not shine: if the 
rds do not spread their wings like a cross, they 
fly. Just so, Man, you do not protect 

ourself by the sign of st cross and spread your 
wings of love, you will not be able to 

o through the tempests of this world to the quict 


en of the heavenly land.” 
illustrations, copied from the manuscript, 
ve author’s comments and explanatory ap 
ndix add much to the ple asure of the reading. 


Phe book has no plot, of course, and one reads 
piecemeal when one has a few spare minutes. 
| sa good bibliography and index. 


Sears Crowell 
Indiana University 


PALEOBOTANY, Second Edition, 
Darrah, 295 pp., $6.50, The Ronald 
Press Company, New York 10, New York, 


PRINCIPLES 


This edition follows 20 vears after the appear- 


of the first edition. The author’s stated 


goal is to provide a general survey of fossil plants 
for the nonspecialist. The book is intended for 


ONne-selmester college level introductory 
as well as for 
tary reading in courses 1 n plant evolution, mor 


phology, and phy tase 
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Much new information is presented as a result 
of greatly-increased paleobotanical research dur- 
ing the past two decades. Twenty-three chapters 
are included, each with a fairly complete and up- 
to-date bibliography. Numerous illustrations of 
reconstructions of fossil plants and extinct floras 
of past geologic periods are features which add 
considerably to the merit of this edition. 


Waves AND THE Ear, Willem A. Van Bergeijk, 
John R. Pierce, and Edward E. David, Jr., 235 
Anchor Books, Doubleday & Com- 

pany, Inc., Garden City, New York, 1960. 

This is one of the paper-back monogr aphs be- 
ing issued by the Physical Science Study Com- 
mittee. It is interesting to see that of the four 
books produced, at least two are biology oriented. 
This is one. While several good treatments have 
appeared recently on this topic, this will be an 
admirable, inexpensive, work to w hich students 
may refer. It deals with the mechanics of sound 
transmission and the biology of reception, as w ell 
as the theory of waves themselves. While this 
is meant for the student of physics, biology 
teachers interested in the topic will find it an in- 
teresting treatment which students will be able 


$.95, 


to read easily. 


is Warer Suppuies, C. Mervin Palmer, 
vili + 88 p., $1.00, Public Health Service Publi- 
cation No. 657. Supt. Documents. Washington 
25, D. 1959. 

This new illustrated manual provides an eco- 
nomical guide to some of the fresh water algae. 
Written for w ater-plant operators, most of whom 
lack the technical training needed for precise 
taxonomic work, this manual can be used by the 
teacher and his students for the approximate 
identification of many of the fresh water algae. 
The appendix includes a key to over 250 species. 
Ihe six colored plates show about half this num- 
ber, and there are numerous line drawings in the 
text. The colored plates are quite beautiful and 
should stimulate student interest and _ facilitate 
identification. They do not show structural de- 
tails, and unfortunately the species shown on 
individual plates are drawn to different scales. 
Che scales are given in the legend. 

The chapters on various aspects of the eco- 
nomic importance of algae in water supplies are 
written so an intelligent student can read them 
with profit. They may well stimulate him to 
undertake individual projects, and the references 
at the end of the chapters will provide sources 
for further reading. 

John M. Hamilton 
Park College 
Parkville, Missouri 
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EvoLUTION AND CHRISTIAN THOUGHT Topay. 
Russell L. Mixter, 224 pp., $4.50, Wm. B. 


Eerdmans Publishin 

Michigan, 1959, 

\n interesting attempt to 
evolutionary and genetic theory with the princi 


g Company, Grand Rapids, 


reconcile current 


ples of theology held by the so-called “evangeli- 


cal” Christians. Throughout there are rather 


clear statements of evolutionary and_ genetic 


thought and evidence. However, every am- 


biguity and contradiction is eagerly pounced 
upon, and no opportunity 1S ignored to point 
out that the 77ain ideas of evolution and genetics 


do not contradict fundamentalist Christian 
theology. There is no attempt to deny the évolu- 
tionary origin of species or the possibility ot 
“artificial” creation of life. How ever, the recon 
ciliation of the evidence and creationist theology 
on the origin of man does not come off well. 


P. 
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VIANKIND IN THE Makinc, William Howells, 38? 
pp-, $4.95, Doubleday & Company, New York. 

1959. 

One of the neglected areas in secondary schools. 
existing in the “No-Man’s Land” betw een biolog, 
and the social studies, is physical anthropology. 
This book is an excellent effort by a distinguished 
inthropologist to put the findings of this science 
into an easily readable form for student and 
teacher. The arrangement of the book is an intro- 
ductory set of chapters on evolution, and verte 
brates, mammals, and_ primates, followed by a 
series of historical sketches on the discovery and 
significance of various skeletal materials, and 
concluded by chapters on the various races. The 
author uses an easy style with many references of 
a personal nature to the prominent anthropologists 
who have made the 
material of human and sub-human remains. All of 


important finds of skeletal 


this wealth of evidence is then used to piece to- 
gether a probable explanation of man’s past with 
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